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Thank you for purchasing IWATSU’s electronic 
measuring instrument. 3 
We hope that you will patronize it as long as possible 
in the future. 
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ft would be ideal if you can operate any measuring 
instruments without referring to anything. 


When it comes to a highly advanced measuring instru- 
ment, however, you will need some help to operate it. 


_ The instruction manual will provide that help. 


IWATSU is always keen on preparing the user-friendly 
instruction manuals. 


ff you have any questions, please do not hesitate to 
contact us. 
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Cautions 


Observe the following precautions in using DS-8606C: 


L) Ambient Temperature and Ventilation 

DS-8606C operates normally in an ambient temperature range of O°C to +40°C. Be sure to use it within this range. 
Using it outside this range may result in some trouble. 

Do not place anything near ventilating holes of the cover, because it will block radiation of heat. 


(1) Supply Voltage Check 
Before plugging a power cord, check a supply voltage. DS-8606C can be used on the supply voltage shown in Table 


1, which is set with the supply voltage selector on the rear panel. Check also the fuse in the rear panel in accordance 


with Table 1. If DS-8606C is used beyond a specified voltage range, it may go out of order. 
Before changing over a voltage range or replacing the fuse, be sure to remove a power cord from an electrical outlet. 


Table 1 Supply Voltage Ranges and Fuse Spec. 


Set Position Center Voltage Voltage range Power Cord 


A 100 V 90 V to110 V 
2A, slow-blow For 100 V 


B 103 V to128 V 
C 
D 


195 V to 242 V 
1A, slow-blow For 200 V 
207 V to250 V 
1) Be Sure to Use Specified Fuses. 


DS-8606C uses the fuses shown in Table 1 to protect its circuits against damages caused by an overcurrent. If any of 


230/240 V 


these fuses is burnt out, replace it with a specified one after checking the position of the supply voltage selector on the 
rear panel and the specification of the fuse. Never use fuses other than specified ones because it may cause not only a 
trouble, but also a danger. 


CL} Do Not Impress an Excessive Voltage. 
Each maximum input voltage is as follows. 
Do not impress a higher voltage. 


CH1°2°3 INPUT +400 V MAX 
EXT CLK INPUT + 50 V MAX 
Z AXIS INPUT + 50 V MAX 


C1) Use the supplied power cord 


Use the supplied 3-wire power cord. 


When operating DS-8606C on the line voltage from a 2-core electrical outlet with the supplied 3-wire power cord 
and a conversion adaptor, be sure to ground the ground terminal on the rear panel to prevent danger. 


LJ Observing the Signal Floating from Grounding 

The chassis is always grounded. So, if the ground terminal, etc. of the probe linked with the chassis is connected to 
a signal source by mistake, it will cause a trouble or damage with the instrument and the measuring circuit. 

When observing a signal floating over the ground, be sure to adopt the differential input system (V mode and CH2 
POLAR set to ADD and INV respectively, and two probes or two coaxial cables used). 


Figure 1. Observation Example by Differential Method 


[Good Example] Instrument 


Ground Side 


Probe 


[Bad Example] 


Instrument 


The chassis is 
~~ grounded. 


The chassis is 
short-circuited 
at +100 V. 


+100 V 


E : 
Pe abe arth Lead 


Vill 


CL) Do not increase intensity excessively | 
Do not increase the intensity of traces or spot more than necessary. Excessive intensity can not only result in eyes 
fatique, but if left for a long time, it will burn the CRT phosphor surface. 


CL) Using DS-8606C with the CRT screen up 

DS-8606C can be used with the CRT screen up as shown Figure 2. The CRT Screen Up 
in Figure 2. When used in this position, be careful not to 
make DS-8606C fall down by pulling hard on the probes 
connected to the signal input connector. 


L] Preheating Time 
To satisfy electrical specifications given in Section 1, a preheating time of 30 minutes or more is required after 


turning on the power. 
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Section 1 Specifications 


1-1 GENERAL 


DS-8606C, which combines a 20 M sample/sec digital storage and a DC to 60 MHz oscilloscope, is a test & measuring instru- 
ment. 

It has many functions for cursor measurement, equivalent sampling, averaging, peak channel hold, GO/NO GO judgement, 
waveforms storage to memory card, and so on. 


Features 
e Equivalent sampling: 
A repetition signal can digitize sine waves of up to 60 MHz. 
e Cursor measurements: 
Various measurement can be taken using cursors. Measured results are displayed on the screen, 
e Averaging: 
Averaging in the range of 2 to 256 times is allowed in 8 steps. 
e Interpolative display: 
Using two types interpolating functions, a waveform is displayed easier to view. 
e Peak channel hold: 
Glitch detection and AM modulated wave measurement are provided. 
e GO/NO GO judgment: 
An area judged is where two vertical cursors and a domain of the width of reference waveforms overlap. 
e Hard Copy: 
Data can be plotted by the pen recorder or the plotter (GP-IB or RS-232C interface unit used). 
e CRT readout: 
Measuring conditions and various modes are displayed on the CRT screen. 
e Roll mode: 
A waveform can be continuously observed on the CRT screen as a low-speed signal monitor. 
e Pretrigger: 
The phenomenon before the trigger point can be observed. 
e Sweep delay, waveform enlargement and reduction (X axis: enlargement by SEC/DIV and X10 MAG, Y axis: enlargement 
and reduction by STORAGE VARIABLE) can be applied to a storage waveform as well as real waveform. 
e Memory card: 
Maximum of 120 waveforms (30 waveforms for accessories) can be stored in a memory card. 


1-1 


1-2 ELECTRICAL SPECIFICATIONS 


1-2-1 CRT 
Shape 6-inch rectangular shape 
Display area 8 div x 10 div (1 div = 10 mm) 
Non-parallax internal graduations with illumination 
Phosphor B31 
Acceleration voltage Approx. 12 kV 
1-2-2. Vertical Deflection System 
Mode STORAGE OFF (REAL) 


CH1, CH2, ADD, DUAL/TRI (ALT, CHOP), X-Y 
CHOP switching frequence: Approx. 130 kHz 
STORAGE ON 
CH1, CH2, DUAL, REF 
Channels 1 and 2 
Deflection factor 5 mV/div to 10 V/div 1-2-5 sequence of 11 steps 
Accuracy: +2% (10°C to 35°C) 
5 mV/div to 25 V/div Continuously variable with a fine regulator 
1 mV/div to 2 mV/div (x 5 MAG ON) 
Accuracy: +4% (10°C to 35 C) 
Frequency band width 5 mV/div to 0.2 V/div: 
DC to 60 MHz —3aB (10°C to 35 C) 
1 mV/div, 2mV/div (x 5 MAG ON) 
DC to 20 MHz —3dB (10°C to 35°C) 
[Note] Lower limit frequency for AC coupling: 4 Hz 
Rise time 5.8 ns 


[Note] Rise time calculated from: bandwidth x rise time = 0.35 
Square wave characteristics At 5 mV/div 

Overshoot: 7% (10°C to 35°C) 

Sag (at1 kHz): 2% (10°C to 35°C) 

Other distortions: 5% (10°C to 35°C) 


Signal delay With delay cable 
Input coupling AC, DC, GND 
Input RC Direct: 1MQ + 2% // 32 pF + 3pF 

With probe: 10MQ + 2% // 21 pF + 3pF 
Max. input voltage Direct: 400 V (DC + AC peak) 

With probe: 600 V (DC + AC peak) 
Drift 30 min. after power-on (standard values) 


At 5 mV/div: 0.5 div/hour 
At 1 mV/div: 2.5 div/hour 


Common mode rejection ratio 


inversion 

Channel 3 
Deflection factor 
Frequency band width 
Square wave characteristics 
Input coupling 


Input RC 


Max. input voltage 


1-2-3 Triggering 
Source 
Coupling 


Slope 
Maximum trigger level 


At 5 mV/div 

40: 1 or less (1 kHz sine wave) 
15: 1 or less (5 MHz sine wave) 
CH2 only 


0.1 V/div 

Accuracy: +3% (10°C to 35°C) 

DC to 60 MHz —3dB (10°C to 35°C) 
[Note] Lower limit frequency for AC coupling: 4 Hz 
Overshoot: 10% (10°C to 35°C) 
Sag (at 1 kHz): 3% (10°C to 35 C) 
Other distortions: 9% (10°C to 35°C) 
AC, DC 

Direct: 1MQ + 2%//32 pF + 8 pF 

With probe: 10MQ + 2%//21 pF +3 pF 
Direct: 400 V (DC + AC peak) 

With probe: 600 V (DC + AC peak) 


CH1, CH2, CH3, LINE 

[Note] External triggering is enabled by setting trigger source to CH3. 
AC, DC, HF, REJ, TV (A sweep: TV-V, B sweep: TV-H) 

+, pee 

(10°C to 35°C) 


Level 


R 
Frequency Range CHI: CH2 CH3 


DC to 5 MHz 1 div 


5 MHz to 60 MHz er | 3 div 


[Notes] 

e Trigger signals are attenuated in the following frequency ranges depending 
on coupling 
AC 100 Hz or less 
HF REJ 10kHz or more 

e Auto sweep mode: The lower usable frequency is 50 Hz 

e TV-V, TV-H synchronizing signal level: 1 div or more on screen amplitude 
for a composite video signal composed of 7 parts video signal and 3 parts 
synchronizing signal. 


1-2-4 Horizontal Defelction System 
1-2-4-1 STORAGE OFF (REAL) 


Mode 

A Sweep 
Sweep mode 
Sweep time 


Holdoff time 
B Sweep 

Delay 

Sweep time 


Delay jitter 
Sweep magnification 


1-2-4-2 STORAGE ON 


Mode 
A/B Sweep 
Normal storage 
Roll mode 
Equivalent sampling 
Sweep magnification 


A, AINTEN, ALT, B DLY’D 


AUTO, NORM, SINGLE 
50 ns/div to 0.5 s/div 1-2-5 sequence of 22 steps 
50 ns/div to 1.25 s/div Continuously variable with a fine regulator 
Accuracy | (over center 8 divisions): +2% (1 ec to 35°C) 
Accuracy II! (over arbitrary 2 divisions within center 8 divisions): 
0.2 us/div to 0.5 s/div +5% (10°C to 35°C) 
50 ns/div, 0.1 us/div +7% (10°C to 35°C) 
Variable with a regulator 


Continuous delay (RUNS AFTER DELAY), Triggered delay (TRIG’D) 
50 ns/div to 50 ms/div 1-2-5 sequence of 19 steps 
Accuracy | (over center 8 divisions): +2% (10°C to 35 C) 
Accuracy I| (over arbitrary 2 divisions within center 8 divisions): 

0.2 us/div to 50 ms/div +5% (10°C to 35°C) 

50 ns/div, 0.1 us/div +7% (10°C to 35°C) 
1/10,000 or less 
10 times (max. sweep time: 5 ns/div) 
Accuracy | (over center 8 divisions) 

5 ns/div to 50 ms/div: +5% (10°C to 35 C) 

[Note] 20 ns from a sweep start point and 40 ns from a sweep end point are 

~ excluded. 

Accuracy I! (over arbitrary 2 divisions within center 8 divisions) : 

20 ns/div to 50 ms/div +6% (10°C to 35 C) 

5 ns/div, 10 ns/div +10% (10°C to 35°C) 


A, AINTEN, B DLY’D 


5 us/div to 0.5 s/div 
0.1 s/div to 500 s/div 
50 ns/div to 50 us/div 
Same as in 1-2-4-1 


1-2-5 X-Y Operation 


1-2-5-1 STORAGE OFF (REAL) 


Input CH1 for the X axis, CH2 for the Y axis 
X axis 
Deflection factor Same as that of CH1 
Accuracy: +5% (10°C to 35°C) 
Frequency band width DC to 2 MHz —3 dB 
Input RC Same as that of CH1 
Max. input voltage Same as that of CH1 
Y axis Same as that of CH2 
X-Y phase difference 3° or less (DC to 50 kHz) 


1-2-5-2 STORAGE ON 


X-Y axis CH1 for the X axis/CH2 for the Y axis or REF1 for the X axis/REF2 for the 
Y axis. | 

1-2-6 Z-axis 

Sensitivity 3 Vp-p 

Slope Positive-going signal decreases the brightness. 

Frequency band width DC to 3 MHz 

Input resistance 10kQ2+20% 

Max. input voltage 50 V (DC + AC peak) 


1-2-7 CRT Readouts and Cursor Measurements 


Readouts The following parameters are displayed: 
CH1 deflection factor, CH2 deflection factor, 
CH3 deflection factor, REF 1 deflection factor, 
_ REF 2 deflection factor, A and B sweep times, 
| sweep delay time, various modes 
Cursor measurements STORAGE OFF (REAL) 
AV, At, VOLTAGE RATIO, PHASE 
STORAGE ON 
AV, At, VOLTAGE RATIO, PHASE,PEAK TO PEAK, GO/NO GO, 
GND REFERENCE, MAX & MIN 


1-2-8 Digital Storage 


A/D converter 

Resolution 

Max. conversion rate 
Data length 
Equivalent sampling 
No. of averagings 
Interpolation function 
GO/NO GO judgment 
Waveform output 

X-Y recorder 

Plotter 


Waveform enlargement 
Vertical 
Horizontal 

Data position 


EXT CLOCK IN 


1-2-9 Memory Card 


Functions 


Types of card and Number of files 


Time count (time count since POWER ON) 


Accuracy 


2 

8 bits 

20 M samples/sec 

1 k word or 16 k words 

DC to 60 MHz 

2,4, 8, 16, 32, 64, 128 and 256 times 
Linear and sine interpolations 


Setting with two vertical cursors and a wide waveform 


Automatically draws scales and waveforms. 
Recording of scales, waveforms setting conditions, cursor measured values and 
time counts 


X2/3 to X1.5 
X1 to X100 
11 steps (0 to 10 div) 


Level L: 0.6V or less, 40 ns or more 
H: 2.7V or more, 40 ns more 
Repeating frequency : 10 MHz or less 


AUTO ADVANCE 

AUTO COUNT UP 

AUTO ADVANCE + GO/NO GO 
Reference waveform of GO/NO GO 


Number of files 


Types of card Data length 


8K BYTE (Optional) 6 + 2 (Internal memory) 1 kword 
16K BYTE (Optional) 14 + 2 (Internal memory) 1 kword 
32K BYTE (Accessory) 30 + 2 (Internal memory) 1 kword 
64K BYTE (Optional) 60 + 2 (Internal memory) 1 kword 


120 + 2 (Internal memory) 1 kword 


128K BYTE (Optional) 


1 sec/hour + 1 sec (Timing error for reading) 


1-2-10 Signal Output 


Calibrator 
Waveform 
Repetition frequency 


Duty ratio 
Output voltage 


PEN X signal output 
Output voltage 
Output resistance 

PEN Y signal output 
Output voltage 
Output resistance 

PEN UP/DOWN output 
Output voltage 
Output resistance 


GO/NO GO output 
Output voltage 
Output resistance 


1-2-11 Power Supply 
Voltage range 


Frequency range 
Power consumption 


Square wave 

1 kHz 

Accuracy: +1% (10°C to 35°C) 
40:60 

0.3 V 

Accuracy: +1% (10°C to 35°C) 


Approx. 0.6 V per division of displayed signal 
1 kQ24420% : 


Approx. 0.6 V per division of displayed signal 
1 k§2+20% 


Approx. +5 V (reference voltage: approx. 0 V) 
1 kQ2+20% at OV 
3.2 kQ+20% at +5 V 


Approx. +5 V (reference voltage: approx. 0 V) 
1 kQ+20% 


100 (90 to 110)/115 (103 to 128)/220 (195 to 242)/230, 240 (207 to 250) V AC 


Respective voltage ranges can be selected with an voltage selector (A/B/C/D). 
50 to 400 Hz 
Approx. 100W (at 100 V AC) 


1-3. DIMENSIONS AND WEIGHT 


Weight 
Dimensions 


Approx. 11.5 kg 
(320 + 2) W x (160 + 2) H x (420 + 2) L (mm) 


1-4 ENVIRONMENTAL CHARACTERISTICS 


Temperature 
Operating 
Non-operating 


Humidity 
Operating 
Non-operating 

Altitude 
Operating 
Non-operating 

Vibration 


Impact 


Drop 


1-5 ACCESSORIES 


SE-501 S-RAM 32 k Byte 
Power Gord .......s5 3: 


1-8 


0°C to +40°C 
—20°C to +70°C 
[NOTE] -—20°C to +60°C for memory cards 


Up to 90% relative humidity at 40°C 
Up to 80% relative humidity at 70°C 


5,000 m (atmospheric pressure 405 hPa) 

15,000 m (atmospheric pressure 90 hPa) 

Vibrated in three orthogonal axes for 15 minutes per axis; 0.63 mm peak-to-peak 
excursion; 10 to 55 Hz. 1 minute/octave sweep. 

Raise one side 10 cm up (an elevation angle of 30° at maximum) and let it fall on 
a piece of hard wood. Try this test 3 times for each side. 

After packing the product for transportation, drop it from a height of 90 cm. 


420+2 


(35) (40) 


Section 2 Installation 


2-1 ENVIRONMENTAL CONDITIONS 


Operating conditions are as follows: 


Temperature O°Cto 40°C 

Humidity Up to 90% RH at 40°C 

Atmosphere No corrosive gas should be contained. 
Altitude 5,000 m (atmospheric pressure 405 


mmHg) 


CAUTION 


To secure proper ventilation, do not place any- 
thing near a ventilation hole or a fan. 


2-2 AC POWER 


Supply voltage: 

The supply voltage is set to 100 V AC (center voltage) 
when not specified. When the supply voltage is required 
to be changed after the product is delivered, you can 
change the voltage range by altering the setting of the 
AC input voltage selector located on the rear panel in the 
procedure shown on the right. 


Table 2-2 Supply Voltage Ranges 


Voltage Range 
207 V to 250V 


Set 
Position 


50 to 440 Hz 
Approx. 100W 


Frequency range: 
Power consumption: 
Setting the AC Input Voltage Selector 


Procedure 
(1) Remove the supply cord. 


2 Screws 


Remove two screws which fix the rear panel. 
Remove the rear panel. 


OR ORS) 


The plug of AC input voltage selector can be detached 
by pulling it to this side. 

Insert the plug of AC input voltage selector into a 
desired voltage indicated position. 

Remount the real panel. 


Ge © 


Fix the rear panel with two screws. 


2-3. PROTECTIVE GROUND TERMINAL 


The instrument is provided with a 3-wire power cord. e When supplying the supply voltage from the 3-wire 

e When supplying the supply voltage from the 2-wire power receptacle without using the 3-pin/2-pin con- 
power receptacle with a 3-pin/2-pin conversion adapter, version adapter, it provides a ground for the chassis of 
strictly observe the following caution: the instrument. 


CAUTION 


Be sure to ground the ground terminal of the con-. 


version adapter or that on the rear panel in order to 


avoid a danger. 


Figure 2-3. Rear Panel ——————_________ 
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Section 3 Controls, Connectors and Indicators 


31 FRONT PANEL 


Figure 3-1. Front Panel 
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3-1-1 Power Supply, CRT and Calibration 
Voltage Output 


@) POWER Switch 
A push-push switch used to turn the instrument power 
on and off. It must be pushed in to apply power to the 
instrument and pushed in again to release the switch and 
remove power from the instrument. 


(2) Power On Indicator 
Illuminates when POWER switch is set to the “on” 
position and power is applied to the instrument. 


@) INTENSITY Control (Outer knob) | 
Adjusts brightness of the CRT trace display. This 
control does not affect intensity of the CRT readout 
display. 


‘4 READOUT INTEN Control (PUSH BEAM FIND/ 
TIME Switch), (Inner knob) 

READOUT: Adjusts the brightness of the CRT readout 
and cursor displays. 

PUSH BEAM FIND: When held in, the display is com- 
pressed to within the graticule area and a visible 
viewing intensity is provided to aid in locating off- 
screen displays. 

TIME: When this knob is pressed at the storage mode, 
the following cumulative time is displayed on the 
lower left of the screen. 

a. Cumulative time since POWER ON 
b. Cumulative time since POWER ON when wave- 
form is stored in REF memory. 


(5) FOCUS Control 
Adjusts for optimum display definition. 


© TRACE ROTATION Control 
Screwdrive control used to align a baseline trace with 
the horizontal graticule lines. 


@ SCALE Control 
Adjusts graticule illumination. 


CAL Output 
Provides a 0.3V squarewave voltage signal with a 
repetition rate of 1 kHz. It is useful for checking the 
sweep, the delay and the vertical deffection factor. 


@) L (Ground terminal for measurement) 
Ground terminal for measurement. Connect it to the 
ground terminal of the circuit to be measured. 


Figure 3-1-1. Power Supply, CRT Control and Calibration Voltage Output 
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3-1-2 Vertical Deflection System 
CH1 and CH2 


() INPUT Connectors 

Inputs a signal to be measured at CH1 or CH2. 

A maximum input voltage is 400 V when directly 
inputting a signal and is 600 V at a probe tip when 
the probe is used. : 

However, it is 400 V MAX. when AC-DC is set to AC. 

In the X-Y mode, CH1 INPUT serves as an X-axis 
input terminal and CH2 INPUT as a Y-axis input 
terminal. 


() VOLTS/DIV Switches (Outer knob) 
Selects a vertical deflection factor. 
The vertical deflection factor can be selected in 11 
steps; 5 mV/div to 10 V/div. 


(2 VARIABLE Controls (PULL x 5 MAG Switches) 
(Inner knob) 

VARIABLE: Provides variable uncalibrated deflection 
factors between the calibrated settings of the 
VOLTS/DIV. 

PULL x 5 MAG: Pulling to the knob multiplies a 
vertical deflection factor 5 times. It allows you to 
set 1 mV/div and 2 mV/div. 


(3 UNCAL Indicator 7 
Illuminates up when VARIABLE of CH1 or CH2 is set 
to a position other than CAL (uncalibrated). 


STORAGE VARIABLE Control (OUT) 
In position: The vertical deflection factor is fixed 
in the STORAGE mode. 
Out position: The vertical deflection factor can be 
changed within a range of 2/3 to 1.5 times in the 
STORAGE mode. 


(5) REAL POSITION Control (Outer knob) 
Adjusts a vertical position in the REAL mode. 


(6 PULL STORAGE POSITION Control (Inner knob) 
Adjusts a vertical position in the STORAGE mode. 
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(7? AC-DC Switches 


Selects the method of coupling input signal to the 
vertical deflection system. 

AC: Signals are capacitvely coupled to the vertical 
deflection system. The DC component of the 
input signal is blocked. 

DC: All frequency components of the input signal 
are passed to the vertical input amplifier. 


GND Switches 
The input of the vertical deflection system is grounded. 
This allows you to check a ground potential (measure- 
ment reference level). 


CH2 POLAR Switch | 
Displays the signal applied to CH2 INPUT with a 
polarity inverted. 


CH3 


Q0) CH3 POSITION Control 
Adjusts a CH3 vertical position. 


Ql) CH3 INPUT Connector 
Inputs a signal to be measured at CH3. A maximum 
input voltage is the same as that for CH1 and CH2. 
Also available for EXT TRIG. 


@ CH3 AC-DC Switch 
Selects the method of coupling input signal to the 
vertical deflection system. 
See (7) AC-DC Switches. 


Modes 
@3 MODE Switch 
CH1 : Displays only the signal applied to CH1 
INPUT. 
CH2 : Displays only the signal applied to CH2 
INPUT. 


ADD _ : Displays an algebraic sum (CH1 +CH2) of 
| signals applied to CH1/CH2 INPUT. When 
CH2 POLAR is set to INV, an algebraic 

difference (CH1—CH2) is displayed. 


DUAL 


TRI 


ALT 


Figure 3-1-2. 
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Displays signals applied to CH1 and CH2 
respectively. ; 
Displays signals applied to CH1, CH2 and 
CH3 respectively. 

Alternately sweeps CH1 and CH2 in case of 
DUAL, and CH1, CH2 and CH3 in case of 
TRI. Suitable for observation when a sweep 
time is comparatively quick. 


Vertical Deflection System 
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Selectively displays CH1 and CH2 in case of 
DUAL, and CH1, CH2 and CH3 in case of 
TRI at about 130kHz. Suitable for ob- 
servation when a sweep time is compara- 
tively slow. 

Displays a signal applied to CH1 for the X 
axis and that applied to CH2 for the Y axis. 
Switches a reference memory display on/off 
in the STORAGE mode. 


COUPLING 
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3-1-3 Triggering 


: @ SOURCE Switch @6 CH3 (EXT TRIG) INPUT Connector 
| Selects a trigger signal source. Serves as an external trigger input terminal when 
| CH1 : The input signal applied to CH1 INPUT SOURCE is set to CH3. 
results in a trigger signal. 
CH2 =: The input signal applied to CH2 INPUT @) LEVEL Control and SLOPE (PULL—) Switch. 
results in a trigger signal. Level: Selects the amplitude point on the trigger signal 
q CH3 : The signal applied to CH3 INPUT (EXT at which the sweep is triggered. 
j TRIG) results in a trigger signal. Slope: Selects the slope of the signal that triggers 
LINE : The signal of the power line results in a the sweep. 
trigger signal. Used when observing a supply + (plus): Sweep can be triggered from the positive- 
frequency signal or higher harmonics of : going portion of a trigger signal. 
supply frequency. — (minus): Sweep can be triggered from the negative- 


going portion of a trigger signal. 
25) COUPLING Switch 


Selects a trigger circuit coupling method. TRIG’D Indicator 
AC : Selects AC coupling. Capable of triggering Illuminates to indicate the A Sweep is triggered. 
regardless of the DC component, because 
the DC component of a trigger signal is Q9) HOLDOFF Control 
cut. Provides continuous control of holdoff time between 
DC : Selects DC coupling. Capable of triggering sweeps. Allows triggering on a periodic signals such as 
from DC. composite waveform. 
HF REJ: Selects coupling with a low-pass filter. 
Frequency components of about 10 kHz or Q9’ TRACE SEP Control 
more are attenuated. Suitable for observing Positions the B Sweep trace vertically with respect to 
a signal containing high-frequency noises. the A Sweep trace when the HORIZ DISPLAY is ALT 
TV : Selects a coupling method in which the in the REAL mode. 


trigger circuit stabilizes a TV signal for 
triggering. 
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Figure 3-1-3. Triggering 
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3-1-4 Horizontal Deflection System 


83) A SEC/DIV (Outer knob) 
Provides a 22-step selection from 50ns/div up to 
0.5 s/div in a 1-2-5 sequence. A setting range is 0.1 s/div 
to 500 s/div in the ROLL mode for STORAGE. 


60 MODE Switch 
Determines the mode of trigger operation for the 
instrument. 
AUTO : Permits triggering on waveforms’ with 
a repetition rate of about 50 Hz or greater. 
64. BSEC/DIV (Middle knob) 
Provides a 19-step selection from 50 ns/div up to 


Sweep free runs and provides a bright base- 
line when either an adequate trigger signal 
is absent, or if the repetition rate of the 50 ms/div in a 1-2-5 sequence. 
trigger signal is below 50 Hz. 

85) A VARIABLE Control (Inner knob) 


Provides continuously variable uncalibrated A sweep 


NORM : Sweep is initiated when an adequate trigger 
signal is applied. 
SINGLE: Sweep is initiated one time when an ade- rates to at least 2.5 times the calibrated setting. 
quate trigger is applied. Sweep cannot | 
86 UNCAL Indicator 
Illuminates to indicate that the A SEC/DIV is un- 
calibrated (VARIABLE control is out of calibrated 


position). 


be initiated again until the sweep logic 
is reset through an adequate trigger signal 
SINGLE 
by pressing the RESET 
6) READY Indicator 
Illuminates in the SINGLE mode to indicate that 
the sweep circuitry is armed and ready to initiate the 


67 POSITION Control (Outer knob) 
Adjusts horizontal position coarsely. 
sweep when a trigger signal occurs. 
: 68 FINE Control (PULL x 10 MAG) Switch (Inner knob) 
62 HORIZ DISPLAY Switch FINE 
Select the mode of operation for the horizontal de- 


Adjusts horizontal position finely. 
PULL x 10 MAG: Increases the displayed sweep rate 


flection system. 

A : Displays only the A Sweep. 

A INTEN: Displays the A Sweep at a rate determined 
by the setting of the A TIME/DIV switch. 
An intensified portion corresponding to the 


by factor of 10. The magnified sweep 
expands the center division of the unmagni- 
fied display. Indicator LED illuminates to 
indicate that the horizontal display is 
magnified. 


length and position of the B Sweep will 

appear on the trace when the B Sweep 89) Rotary encoder 

is properly triggered. Uses menu selection in the STORAGE mode, cursor 

B DLY’C: Displays only the B Sweep. 

ALT (A INTEN and B DLY’D): Alternates the display 
between the A INTEN and B DLY’D sweep. 4) FINE 

TRIG’D (Triggered delay): Initiates the B sweep with 
the first trigger pulses after the time set with 
A SEC/DIV and DELAY TIME. 

RUNS AFTER DELAY (Continuous delay): Allows 


you to set a delay time as desired. 


measurements and adjustment of a delay time. 


Fine adjustment when using the rotary encoder. 


Although it allows you to start the B sweep 
from any position of the A sweep, a delay 
jitter may appear if a magnification is 
increased too much. 
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Figure 3-1-4. Horizontal Deflection System 
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3-1-5 STORAGE Mode and Cursor Measurement 
Storage 


REAL-STORAGE Control 
Switches from the REAL mode to STORAGE mode 
and vice versa. 
REAL LED ON : Indicates the REAL mode. 
STORAGE LED ON: Indicates the STORAGE mode. 
Every time 
screen and the Menu screen are switched over alternate- 
ly. 


is pressed, the Measurement 


42 SET REF Switch 
Shifts the contents of memories CH1 and CH2 to 
REF1 and REF2. 
According to the V. mode, the contents of the following 
is shifted: 
Only CH1 in case of CH1 
Only CH2 in case of CH2 
CH1 and CH2 in case of DUAL 


43) RUN/STOP Switch 

When the LED is lit up, writing and reading-out are 
repeated. When the LED is lit off, a written waveform 
is continuously displayed as it is, without newly writing. 


@. INDEX | 2 | Switches 


INDEX : Selects measuring conditions, etc. on the 
Menu screen. 

LOCAL : Made to Local (the condition enabling 
panel operation) from REMOTE. 


Cursor 


CURSORS Switch 
Cursor measurements are allowed when the LED is 
lit up. 


46) C1 and C2 Switches 


Selects the cursor to be moved in cursor measurements. 


lit up: A broken line (— — —) is moved. 
lit up: A dotted line (----- ) is moved. 


and lit up: Both lines are 


moved simultaneously. 


4) SET Switch 
Sets a reference value and selects the cursor to be 
moved. 


47)’ Slot for Inserting Memory Card 
Insert the memory card by matching the guide 
(<Jmark) on the panel face and that (mark) on the 
card. 


Figure 3-1-5. STORAGE Mode and Cursor Measurement 
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3-2 REAR PANEL 


EXT CLK INPUT Connector 
Inputs the external clock signal. 
Clock signal 
Low level : 0.6V or less, 40 ns or more 
High level : 2.7V or more, 40 ns or more 
Max. repeating frequency : 10 MHz 
Maximum input voltage is +50 V MAX. 


*NO GO OUT and *SYNC OUT Connectors 
Outputs the following waveforms when setting GO/NO 

GO. 

*NO GO OUT: Fetches data upon setting GO/NO GO 
and outputs a GO/NOGO judgment 
result per cycle. Negative pulses of 
about 720 us are output for NO GO. 

*SYNC OUT:: Outputs a trigger signal in case of GO/ 
NO GO judgment. 


Output =F 
Approx. 5 V GO 
Approx. 0 V NO GO 
Agerox. 5 ¥ Not being 


judged 
Approx. 0 V_ | Being judged 


Table 3-2 


Output 
Resistance 
3.3kI1+20% 
1kQ+20% 


Output 


3.3kQ+20% 
1kQ1420% 


SYNC OUT 


Output Waveform Timing Chart 


Indefinite 
SYNC oo Output per judgment 


GO/NO GO -- Output in case of 


Approx. NO GO 
720 us 


REC X OUT, 60 REC Y OUT, 61) PEN UP OUT- 
PUT Connectors 
Output the signals to drive the pen recorder. 
REC X OUT : Outputs analogue signal for X-axis of 
pen recorder. Output voltage is approx- 
imately O.6V_ per division. Output 
resistance is 1 k{2+20%. 


REC Y OUT : Outputs analogue signal for Y-axis of 
pen recorder. Output voltage is approx- 
imately 0.6V per division. Output 


resistance is 1 k{2+20%. 
PEN UP OUTPUT: Outputs the pen-up signal for pen 


recorder. Output voltage is approx- 
imately 5V on UP side, and OV on 
DOWN side. Output resistance is 3.2 
kQ+20% on UP side and 1k2+20% 
on DOWN side. 


62) Z AXIS INPUT Connector 
Provides an input connection point to apply external 
Z-axis modulation signals to the Z-Axis Amplifier. 
A maximum input voltage is +50 V, a frequency range 
is from DC to 3 MHz, and an input resistance is 10 kQ + 
20%. 


63) REMOTE 
GP-IB or RS-232C interface connector 


= (Protective ground terminal) 
It is used for protection. When power receptacle 
is not made of 3-wire power cord, be sure to make 
grounding of this terminal for preventing the danger. 


65) Detachable Power Cord Receptacle 
Provides the connection point for the AC power 
source to the instrument. 


LINE VOLTAGE SELECTOR Switch 
To select desired line voltage, position the arrow mark 
of changeover plug to either one of A*B°C-D. Refer 
to the list labeled “‘line voltage range’’. Before changing 
line voltage, be sure to disconnect the power cord and 
to dismount the rear panel. 


67) FUSE holder 
Contains the primary AC power fuse. 


Figure 3-2. Rear Panel 


Qo @®O oO ww @ 


€ VOLTAGE RANGE 
iS0~ sane? 


1i5¥ | 10s ieay | SLOW 
2204 | 195 ~ B42¥ | 


3-13 


MEMO 


Section 4 Operation 


First, output a CAL waveform on the screen, using an accessory probe. 


Next, check the functioning of each component unit, using CAL signal mainly. 


The procedures for the STORAGE mode and the measurement by cursors are mentioned as follows. 


Operation Guide 
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4-1 PREPARATIONS BEFORE TURNING ON 


THE POWER 
Procedure Triggering: 
(4) Accessories required SOURCE CH1 
Powercord ........ 1 COUPLING AC 
2, Se ermala a ite 1 LEVEL : Midrange 
(2) Checking the position of the AC input voltage selector Horizontal axis: 
Check that the setting position of the selector matches MODE AUTO 
the supply voltage used. (See Fig. 4-1-1.) HORIZ DISPLAY A 
If not properly set, adjust it to a correct position, A SEC/DIV 0.5 ms 
seeing “Section 2, 2-2 AC Power"’. POSITION Midrange 
(3) Setting the POWER switch to OFF CRT control: 
Set the POWER switch to OFF. (See Fig. 4-1-2.) INTEN _ Midrange 
(4) Setting the operation switches, etc. on the front panel READOUT INTEN Midrange 
Set the operation switches, etc. on the front panel as FOCUS Midrange 
follows: (See Fig. 4-1-2.) SCALE Approx. 90° to 
Vertical axis: the right from 
the midrange 
MODE CH1 
(5) Connecting the power cord 
CH1 VOLTS/DIV 5mV 
Using the accessory power cord, connect the AC power 
CH1 AC-DC AC = ; 
supply and this instrument. (See Fig. 4-1-1.) 
CH1 GND OFF ( @ ) 
CH1 POSITION Midrange 


Figure 4-1-1. Switches, etc. to Be Operated on Rear Panel - 
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Figure 4-1-2. Switches, etc. to Be Operated on Front Panel 
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4-2, POWER-ON AND CRT CONTROL @) Checking PUSH BEAM FIND 


This is used when looking for a trace position. 
If you press this knob, the trace outside the screen 


Procedure will appear within the screen. If pressed in the state 
(1) Turning on the power of () , the following screen will appear. 
Turn on the POWER switch. The POWER indicator one 


lights up. 
(2) Adjusting INTEN (outer knob) 
About 30 seconds after turning on the POWER switch, 
the trace appears near the center of the screen. 
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When it does not appear, turn this knob clockwise. 


‘: 


pherrercctves: 


Adjust trace brightness so that it can be easily seen. 


mae eae 


Spugihe 


Turning clockwise increases brightness and turning 


3. 


UE 
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counterclockwise decreases it. 


Adjusting FOCUS 

Adjust the focus to the best condition. 

Adjusting SCALE 

Adjust the scale to easy-to-view brightness. Turning 


clockwise increases brightness and turning counter- 
clockwise decreases it. 

@ 4 REAL POSITION 
Adjust a vertical position. Turning clockwise moves 


the vertical position upward and turning counterclock- 


(83) Adjusting READOUT INTEN (inner knob) wise moves it downward. 
Turning READOUT INTEN makes a readout display Adjusting TRACE POSITION 
appear. Adjust readout display brightness so that it Using | REAL POSITION, set the trace to the center 
can be easily seen. of the screen and adjust trace parallelism to the horizon- 
Turning clockwise increases brightness and turning tal scale of the screen. 
counterclockwise decreases it. 1 | Due to an effect of earth magnetism, the parallelism 


may slightly differ depending on an installation posi- 
tion of this instrument. 
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[Note] A version value may be changed. 
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43 OUTPUTTING THE CAL WAVEFORM Figure 4-3-2. Correcting the Probe 


a) Correct waveform 
t) Connecting the Probe 


Using an accessory probe, connect CAL output to 
CH1 INPUT. A CAL waveform with an amplitude of 
6 div appears on the screen. 
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Use of the accessory probe automatically displays the 
deflection factor of the CH1/CH2 vertical axis at a 
magnification of 10 times, thus allowing direct reading 
of displays of the deflection factor. 
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form. 
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Figure 4-3-1. Connecting the Probe 


b) Incorrect waveform 
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4-4 VERTICAL DEFLECTION SYSTEM 


CH1-CH2:CH3 


@ VOLTS/DIV 

CH1, CH2 Selects a vertical deflection factor. 
Selects a range in accordance with an 
input signal. 


CH3 : Fixed at 0.1 V. 


Figure 4-4-1. VOLTS/DIV 
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CH1 Deflection Factor 


@) VARIABLE (PULL x MAG 5) 

VARIABLE : VOLTS/DIV fine regulator. Turning 
fully counterclockwise sets VOLTS/DIV 
to 1/2.5 or less. | 

Use of VARIABLE lights up the UNCAL LED on the 
panel and provides a display with an uncalibrated value 
mark “’ > *’ on the screen. 


Figure 4-4-2. VARIABLE of VOLTS/DIV 
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UNCAL Indicated 


(PULL x 5 MAG): Pulling this knob to this side enlarges 
5 times the waveform on the screen 
in the vertical direction. 
(3) ' POSITION 
Adjusts the vertical position of the trace. 
Turning clockwise moves the position upward and 
turning counterclockwise moves it downward. 


@) Input coupling method (AC-DC, GND) selection Figure 4-4-4. Input Coupling 
DC: All frequency components of the input signal are 
passed to the vertical input amplifier. ee DC Coupling 


AC: Signals are capacitively coupled to the vertical 


deflection system. The DC component of the input 
signal is blocked. 
Even if a deflection factor is higher, an AC signal 
waveform is not moved outside the screen by DC thus 
enabling observation with high amplitude on the CRT 


screen. 
However, when observing a signal with a low repetition 
frequency with AC coupling, a sag appears in case of 
a square wave (refer to Fig. 4-4-3), and if it is a sine 
wave, it will appear, being attenuated against an actual 
amplitude. This attenuation is approximately —3 dB 
at 4 Hz. 


AC Coupling 


GND (Ground): The input of the vertical amplifier 
is grounded to provide a ground reference. 


Figure 4-4-3. Definition of Sag 


GND 


Sag = * (or < )x 100% 


c 


taking the bigger value of either = or r’ 


(according to Electronic Machinery Industry Assoc. 
MEA-27) 


(5) POLAR | 
If set to INV, CH2 display is inverted. 


Figure 4-4-5. CH2 POLAR 
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Polarity: INV Indication 


: Mode Figure 4-4-6. MODE | 


6) MODE 1-PHENOMENON (CH1) 
Enables setting of 1-PHENOMENON, 2-PHENOME- eae 
NON, ADD (sum or difference), X-Y and reference 
memory display in STRAGE modes. 
* REAL and STORAGE mode. 
1-PHENOMENON (CH1 or CH2): Press either CH1 or 
CH2. 
2-PHENOMENON (CH1 and CH2): Press DUAL, and 
then, select ALT/CHOP. 
* REAL mode only. 
3-PHENOMENON (CH1, CH2 and CH3): Press DUAL 
and X-Y simultaneously, and then, select ALT/ 
CHOP. 
SUM (CH1 + CH2): Press CH1 and CH2 simultaneously. 
DIFFERENCE (CH1—CH2): Press CH1 and CH2 
simultaneously, and then, set CH2 POLAR to INV. 
X-Y (X=CH1, Y =CH2): Press X-Y. Adjust VERT 
POS with CH2 POSITION. 
* STORAGE mode only 
REF: Turns on/off the reference memory display 
in the STORAGE mode. For details, see ‘4-7 
STORAGE Modes’”’. 


2-PHENOMENON (CH1 and CH2) 


CH1 


~CH2 


CH1 


CH2 


CH3 


Figure 4-4-7. MODE I! (ADD) ———HA—AA NN 


Input Waveforms (2-PHENOMENON) 
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Indicates a difference. 


Figure 4-4-8. MODE III (X-Y) 


Figure 4-4-9. X-Y Measurement (1) 


Phase Difference and Frequency Ratio upon Input of 
Sine Wave 


Phase difference 


Sine Wave and _ Sine Wave and - Sine Wave and 
Triangular Wave Square Wave Saw-tooth Wave 
Fe 134 74 
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4-5 TRIGGERING 


Operation to make a measured signal stand still on the © 


screen and draw it is called ‘triggering’. The following 
describes operation for triggering. 

To trigger, the following 5 operational steps are re- 
quired: 


SOURCE selection 
COUPLING selection 
SLOPE selection 
LEVEL adjustment 
HOLDOFF adjustment 


eg Nee 


@) SOURCE selection 

In order to trigger, apply to the trigger circuit an input 
signal itself or a signal, which has constant time relations 
(multiple, divisor) with the input signal (they are called 
trigger signals) to actuate the trigger circuit and generate 
trigger pulses, and drive the sweep circuit with those 
trigger pulses. 


Internal Trigger (CH1, CH2, CH3) 

fh method, which applies the input signal applied to 
INPUT to the trigger circuit halfway the vertical deflection 
system, is called internal trigger. 

Setting SOURCE to either CH1, CH2 or CH3 provides 
internal trigger. In internal trigger, the input signal is 
internally connected to the internal circuit halfway the 
vertical deflection system. So, if the input signal is applied 
to INPUT, even the input signal with a low voltage will be 
amplified to an appropriate voltage and automatically 
guided to the trigger circuit. 

Therefore, operation is simple and the output impedance 
of a trigger signal source is not reduced as it is in case of 
external trigger. Normally, measurement by _ internal 
trigger is convenient, taking these advantages into account. 


Measuring two input signals whose frequencies are 
equal: 

When measuring two input signals whose frequencies are 
equal, triggering can be done more stably by switching 
to the channel to which the input signal with a higher 
voltage and less noises has been applied. 


Measuring two input signals whose frequencies are 
different: 

It is necessary to switch to the channel to which the 
input signal with a lower frequency has been applied. 
If switched the other way around, a waveform with the 
lower frequency cannot be triggered. 


External Trigger (EXT TRIG) 

A method, which externally and directly applies an 
input signal itself or a signal having constant time relations 
with the input signal to the trigger circuit, is called external 
trigger. | 

This DS-8606C is intended for CH3, External Trigger, 
and is capable of displaying the signal as CH3 entered into 
EXT TRIG as well on the screen. 


Line Trigger (LINE) 

A method, which divides the AC supply voltage and 
applies it to the trigger circuit, is called line trigger. 

Setting SOURCE to LINE provides line trigger. 

When measuring a line frequency or its higher har- 
monics, since line (power supply) trigger divides the AC 
supply voltage to generate a trigger signal, triggering can be 
stably done without separately applying the trigger signal. 


(2) COUPLING selection 

Selects the coupling method (filter) of the trigger circuit. 
This is for stably triggering and displaying on the screen a 
signal overlapped by AC, DC and higher harmonic noises 
or a TV signal. 


AC: The trigger circuit assumes AC coupling. Triggering is 
done by only the AC component of the trigger signal. 
Since the DC component of the trigger signal is cut off, 
triggering is enabled regardless of the DC component of 
the trigger signal. 

Generally, this AC coupling is convenient. However, 
triggering becomes difficult when a trigger signal frequency 
is 100 Hz or less. 


DC: The trigger circuit assumes DC coupling which allows 
triggering from DC. However, when DC overlaps the 
trigger signal, no triggering is applied if its DC voltage is 
outside a LEVEL setting range. 


HF REJ: The trigger circuit assumes coupling through 
a low-pass filter. A high-frequency trigger signal (about 
10 kHz or more) or high-frequency noises overlapping the 
trigger signal are attenuated, thus allowing only the low- 
frequency component to pass. 


TV: The trigger circuit assumes coupling which stably 
triggers a TV signal. (See Fig. 4-5-2.) 


Figure 4-5-1. HF REJ 


a. Trigger Signal Overlapped by High-frequency Noises 


b. Trigger Signal with High-frequency Noises 
Eliminated by HF REJ 


* Observing the TV waveforms of V Trigger Signal 

Procedure 

@) Set HORIZ DISPLAY to A. 

@) Set VOLTS/DIV so that the trigger signal will deflect 
by 1 division or more. 

(8) Set Horizontal MODE to either AUTO or NORM. 

@ For SLOPE, set it to ‘‘—’’ when the trigger signal com- 
ponent is on the lower side, and to “‘+” when it is on the 
upper one. 


* Observing the TV waveforms of H Trigger Signal 

Procedure 

@ > Set HORIZ DISPLAY to A INTEN. 

@) Using DELAY TIME (rotary encoder), select the 
position where the H trigger signal can be observed. 

@) Set HORIZ DISPLAY to B DLY’D and select a magni- 
fication rate with B SEC/DIV. 


Figure 4-5-2. TV Signal Observation 


a) V Trigger Signal and Video Signal 


b) H Trigger Signal and Video Signal 


@ SLOPE selection (4) LEVEL adjustment 


Select slope (+ or —) of the trigger signal. Adjust a trigger level. 
When triggering with the positive slope, press the If triggering is properly done, the A TRIG’D indicator 


LEVEL knob, and when triggering with the negative slope, will light up. 
pull the knob to this side. : 


Figure 4-5-4. Level Adjustment (For ‘’+’’ Slope) 


Figure 4-5-3. Slopes Midrange 


Positive (+) Slope 
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(6) HOLDOFF adjustment 

When observing a waveform of a complicated pulse 
sequence, the waveform to be measured may be doubled, 
even if triggering is obtained. 

In this case, turn HOLDOFF in the INCREASE direc- 
tion (clockwise) from its leftmost position to change a 
sweep cycle, and make adjustment so that the sweep will 
always start in a signal’s basic cycle. Thus, the waveform 
is drawn in an easy-to-observe condition. 


Figure 4-5-5. HOLDOFF 


Before HOLDOFF Adjustment (Fully Turned to Left) 


SL wq [3G = " 


After HOLDOFF Adjustment 


4-6 HORIZONTAL DEFLECTION SYSTEM 


@) MODE 
Selects a sweep mode. 


AUTO: Sweep free runs in the absence of a triggering 
signal. The triggering level changes only when the LEVEL 
control is adjusted to a new position. 


NORM: Sweep is initiated when an adequate trigger signal 
is applied. When the trigger level is out of the trigger 
level range or when there is no trigger signal, sweeping 
stops. 


SINGLE: Sweep is initiated one time when an adequate 


trigger is applied. Sweep cannot be initiated again until 


the sweep logic is reset by pressing the ee ; 


Figure 4-6-1. Examples of Repetitive Sweep and Single —— 


a. Repetitive Sweep 


b. Single Sweep 


2) ASEC/DIV A VARIABLE 
Changes a sweep time for A SWEEP. Select a range in Fully turning this counterclockwise sets 1/2.5 or less. 


accordance with an input signal in a 1-2-5 step sequence. Use of VARIABLE provides a display with an un- 
calibrated mark “>”, 


Figure 4-6-2. SEC/DIV —— 


Figure 4-6-3. VARIABLE of SEC/DIV 
Delaying the Sweep Time 
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4) «> POSITION and FINE Figure 4-6-4. SEC/DIV Enlargement (X10 MAG) 
Adjusts a horizontal position. 


++ POSITION is for coarse adjustment and FINE is for MAG OFF. 
fine adjustment. 


© X10MAG 
A waveform is enlarged from the center of the screen to 


the right and left by pulling to this side the horizontal 
position fine adjustment knob. 
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(6) HORIZ DISPLAY 

A : Displays only the A Sweep. The horizontal 
deflection rate are determined by the setting 
of the A TIME/DIV switch. 

A INTEN: Prepare for the delay sweep (B DLY’D). 
Displays the B-Sweeped portion that is modified 
in brightness on the A Sweep. 

B DLY’D : Displays only the B Sweep. The B Sweep 
rate is determined by the setting of the B TIME/ 
DIV switch, and the delay time is determined 
by DELAY TIME control. 

ALT : Alternates the display between the A INTEN 
and B DLY’D sweeps. The REAL mode only. 
TRIG’D : B Sweep runs when triggered by a triggering 
signal after the established delay time has elapsed, 
provided the A Sweep has not terminated. Since 
the B Sweep runs at the time the triggering signal 
occurs, the display is stable, even with jittering 
signals; but the actual delay time is greater than 
the delay-time setting. Therefore, the CRT 

readout shows “ >" mark in this mode. 

RUNS AFTER DELAY (Continuous delay): The B 
Sweep runs immediately after the established 
delay time has elapsed. 


Setting the Delay Time: 

If you set HORIZ DISPLAY to A INTEN, you can set 
the delay time with the rotary encoder. 

When CURSORS has been already set, set the DELAY 
TIME according to the Guide Menu. (Refer to 4-8-10 
DELAY TIME). 

Fine adjustment is available when the LED 
is lit up. | 

On the other hand, if you set it to B DLY’D. a point 
some time behind a sweep start point is enlarged and 
displayed. 

A delay sweep is determined by A SEC/DIV and 
DELAY TIME, and a magnification by a ratio of a SEC/ 
DIV and B SEC/DIV. 


ieee A SEC/DIV 
agnification = BeEG HIV SEC/DIV 


Figure 4-6-5. HORIZ DISPLAY I (RUNS AFTER DELAY) 
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b. A INTEN (Continued) 


Figure 4-6-6. HORIZ DISPLAY | (Continued) Figure 4-6-7. HORIZ DISPLAY II (TRIG’D) 


a. ALT (A INTEN and B DLY’D) a. AINTEN 
Initial Setting 
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b. ALT (Continued) b. AINTEN (Continued) 
Raising B DLY’D Position with TRACE SEP ' 


Turning DELAY TIME (rotary encoder) clockwise makes 
the B sweep jump from the position in Fig. a to that in 
Fig. b. 


4-7 STORAGE Modes 


Every time |STORAGE] is pressed, the screen is changed over as follows: 


When DS-504 (GP-IB) is mounted; 


REAL Screen --» STORAGE Measurement Screen —> STORAGE Character Screen —> Memory Card Character Screen 


When DS-505 (RS-232C) is mounted; 


REAL Screen —> STORAGE Measurement Screen —> STORAGE Character Screen —» Memory Card Character Screen 


Measurement Screen 

If RUN/STOP is set to RUN (LED is lit up), the WRITE 
BUSY indicator will blink and writing and reading will be 
repeated. | 

When desiring to leave a written waveform on the screen 
as it is, press RUN/STOP to set the STOP mode (LED is 
lit off). 

The STORAGE mode allows 4-pbhenomenon observation 


by using 4 display memories; CH1 memory, CH2 memory 


and 2 REF memories. 


Character Screen 


? STORAGE MODE * NORH aL a 
PEAK cH HOLD §=—«[ Moodle 
ROLL 
COUNT | : 
REPEAT § ONC@SEC> 
DATA LENGTH —IKW perpsuring 
TIME BASE —INT Conditions 
EQU-SAHPLING OFF 
INTERPOLATION OFF ss 
DISPLAY 2 : Piay of 
CHI INPUT play 
CH2 INPUT Waveform 
OUTPUT OFF ———— Hard copy 
GP-IB ADDRESS=5 LF ————— GPIB 


[Note] This screen is displayed when DS-504 (GP-IB) 
is mounted. 


and RS-232C Character Screen 
Pg RS 


Character Screen | 
‘On the Character screen, select a mode and measuring 
conditions, using the Index keys and the rotary encoder. 


Next, pressing Nl starts a measurement. 


Pressing displays the Waveform screen in the 
STOP mode. 

The following describes the Character screen and its 
operating method: 


Operating Method 


- Index keys ( bese ee] ) 


Select the item you want to set. 


hl ate 


Pressing moves a mark upward, and 
moves it downward. 

* Rotary encoder 

Set the items specified with the mark ‘’?” (mode, 

measuring conditions, save and display of weveform, 


waveform output, GP-IB). 


Mode setting........ Specify with “*”’. 
Other setting........ A screen display changes. 
For details, see “4-7-5” to ““4-7-14". 
- |RUN/ *1 
stop| ev 


Every time is pressed, the LED blinks. 


When the LED is lit up, measurement starts, and when 
the LED lights off, measurement stops. 


*1 When ispressed while the waveform is being taken in; 


STORAGE 
MODE 


DATA 
LENGTH 


frame. 
1 kw 


16 kw 


Displays it and stops. 


Discontinues taking in the moment that 


and stops (Halfway waveform display) 


Takes in completely the waveform of one 


is pressed. 


2. Displays the waveform which has taken in 


AVERAGE 
PEAK CH HOLD 


frame. 
2. Calculates. 
3. Displays it and stops. 


1. Discontinues taking the moment that 
STOP 3 
2. Calculates datum which have taken in. 


is pressed. 


3. Displays the waveform and stops. 


[Note] When is pressed at the data length of 16 kw, taking the waveform is discontinued. 
To stop the waveform after a frame is completely taken in, make a best use of REPEAT function of the menu (refer 


to ‘4-7-5 REPEAT’.) 
Parameter of the STORAGE mode 


STORAGE MODE 


CL) COUNT 

CL) REPEAT 
CO) DATA LENGTH 
CO) TIME BASE 
CJ EQU-SAMPLING 
CO) INTERPOLATION 
LI SAVE 


DISPLAY 
O CH1 


LO) OUTPUT 


1) GP-IB 


] NORMAL 

CL) AVERAGE 

LJ PEAK CH HOLD 
O ROLL 


2,4, 8, 16, 32, 64, 128, 256, 
OFF, ON (O SEC), ON (1 SEC) ON (2 SEC) 


1KW, 16KW 
INT, EXT 
ON, OFF 
OFF, LINEAR, SINE 
CH1, CH2 
INPUT, SAVED 
INPUT, SAVED 
:-—) CAL 
OFF -+-[] SCALE 
Loans Be aa 6‘ WAVEFORM 
PLOT >. SCALE + 
WAVEFORM 


ADDRESS=0~30; TALK ONLY, CR, LF, CRLF 


1. Takes in completely the waveform of one 
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Mode Types 
_ There are the following four STORAGE modes: 

a. NORM (NORMAL) mode 

b. AVERAGE mode 

c. PEAK CH HOLD mode 

d. ROLL mode 

Set measuring conditions for one mode selected out of 
the four above. 

Table 4-7-1 shows relations between each mode and 
measuring conditions. 


Mode Setting 
Rotary Encoder Operating Method 


* NORMAL * 

' AVERAGE 
» PEAK CH HOLD 
* ROLL * 


Table 4-7-1 


Item 5 


. 
DATA LENGTH 
TIME BASE 


Save and | SAVE 
Display | DISPLAY 
Hard Copy | OUTPUT 


GP-IB GP-IB 


© : Can be set 
X : Cannot be set 


PEAK CH 
HOLD 
ROLL 


O | AVERAGE 


lel 
00/0}0. 


01010] O| <| |x| x<|x« Tx 


x NORM 


Measuring 
Conditions 


han 


CAUTION 


e When MAG for the horizontal deflection system Is 
set to OFF (x 1) in the STORAGE mode, a 
horizontal position is fixed. 

e When V. MODE is set to X-Y in the STORAGE 
mode, shift a vertical position with the following 
knobs. 

CHT (4) ON ZT. 
CH1 STORAGE POSITION 
REF1 (X) —REF2(Y)...... 
CH2 STORAGE POSITION 


Four-phenomenon Observation When Using the REFER- 
ENCE Memory | 

Setting REF of the VERT MODE to ON allows 4- 
phenomenon observation (CH1 display memory, CH2 
display memory, REF 1 display memory, REF 2 display 
memory). (See Figure 4-7-1-1.) 

Fig. 4-7-1-2 shows relations among the input memory, 


save and display memory. 

If ser ReF| is pressed, the contents of CH1 and CH2 
memory display will be shifted to REF memories in 
accordance with setting of V. MODE. 

Readout display 

When a memory card is inserted, CH1 waveform is 

stared in the upper REF memory No. and CH2 wave- 

form is stored in the lower REF memory No. 
* When a memory card is not inserted, CH1 waveform 
is stored in REF 1 and CH2 waveform is stored in 

REF 2. 


Figure 4-7-1-1. Four-phenomenon Observation 


Ri (REF 1) 
R2 (REF 2) 


REF Readout Display 


R2 «1¥ Sas 


Memory 


Memory 
REF 2 
Memory 


Main memory and memory cards 


Memory cards can store waveforms as an extention of 
REF memory. Refer to the following table and Figure 
4-7-1-2. 


Battery 
backup 


REF memory number 


DS-8606C REF 1, REF 2 Unavailable 
Memory card *1 REF 3~ REF 122 Available 


*1 The accessory memory is REF 3 ~ REF 32. 


Figure 4-7-1-2. Memory Block Diagram 


| nee 


REF 122 
Memory 


; Memory Card 


Memory card character display 

The following figure shows a sample character display 
of a memory card. For details, refer to ‘4-9 MEMORY 
CARD". 


MEMORY CARD : 
ONO 
 .RAUTO ADVANCE OFF 


? COUNT UP 


CH1 CH1 CH1 
© INPUT >< intinid 
Memory Memory 
os ae CH2 
| INPUT - |__| Display 
* Memory 
SAVE 
Ser ee ee 
Display O 
Memory | REF ON of 
mee V. MODE 
| Memory 
Refer to ‘“4-7-11 SAVE | ll 
er ' 
and DISPLAY”. Memory | REF ONof 
CH2 V. MODE 
Save 
Memory 
REF 1 
Memory 
REF 2 
Memory 
: REF Memory 


REF 3 
Memory 


| See Sa 


*1 The accessory supports up to REF 32. 
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Mode Selecting 


> stone Noes ee 
4-7-1. NORMAL Mode | : 4 - 


COUNT 
This mode is for normal measurement. REPEAT 


Procedure YIME BASE INT... 

PL OS EQU-SAHPLING OFF tw” 

. Set a ‘’x’’ mark to NORMAL. INTERPOLAT [ON OFF 
Set measuring conditi WE. a re 
be =m ; . onditions ne SPLAY igre see) 
ress Hi... Ter... 
STOP na STleuy srr aoe a 
OUTPUT OF 
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4-7-2. AVERAGE Mode 


Averaging is used when increasing a signal S/N ratio. 
That is, this is used when you want to decrease only noise 
components of the repetition signal containing noises. 
However, it requires the trigger signal synchronous with the 
repetition signal. 

The number of averaging times which can be set is 
2,4, 8, 16, 32, 64, 128 and 256. 

The averaging depends on the set data length. In the 
16 kw/CH mode, the compressed data is averaged, in 
1kw/CH mode the data which is taken in is averaged. 


Procedure 
® Set the ‘x’ mark to AVERAGE. 


2 Set measuring conditions 


| RUN/ 
@ Press STOP] - 


RUN/ 


Press STOP when stopping halfway. 


Figure 4-7-2. AVERAGE 


AVERAGE OFF 


Averaging Method 

Perform simple averaging at 2". 

A noise component damping rate is 1h/N- (‘N’ means 
the number of averaging times). 

For example, assuming that the number of averaging 
times is 256, when the noise of 100 mV enters into the 
sinusoidal wave of 1 V, the noise is reduced to 6.25 mV, 
which means that the S/N ratio is improved by 24.1 dB. 
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4-7-3. PEAK CH HOLD Mode 


This mode performs MAX or MIN processing per sam- The number of waveform fetch times which can be set 
pling and holds it. It is effective for glitch detection and is 2,4, 8, 16, 32, 64, 128, 256 and ©. 
measurement of a frequency change. 


Procedure 
@) Set the “x” mark to PEAK CH HOLD. 
@ _ Set measuring conditions. 
P RUN/ 
Pe 


RUN/ i 
Press SrOD when stopping halfway. 


[Note] When © is selected: A waveform is continuous- 
ly taken in until STOP is 
pressed. 


Figure 4-7-3. PEAK CH HOLD 


REAL PEAK CH HOLD ON (256 Times) 
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4-7-4 ROLL Mode 


If an input signal is written with a slow-repetition clock 
(slow SEC/DIV range), writing takes a considerable time 
and it cannot be observed what signals are being input 
during that time. 

In the ROLL mode, every time one word worth of data 
is written, new data is displayed on the right end of the 


Table 4-7-4 


Mode 


ROLL mode 


Procedure 
® Set the “*” mark to ROLL. 


RUN/ 
@ Press SToP|: 
[Note] The following cursor measurements are possible 
in the ROLL mode. 


* AVOLTAGE 

> ATIME 

* VOLTAGE RATIO 
- PHASE 


ROLL mode excluded 5Ons to 0.ims 10.2ms | 0.5ms | 


screen and the data taken in is sequentially shifted word 
by word to the left, thus facilitating observation of an 
input signal with a slow clock. 

Setting the ROLL mode reduces the sweep time to 
1/1,000. Table 4-7-4 shows time relations between the 
REAL and ROLL modes. : 


Sweep Time 


| 2ms_| Sms |10ms|20ms | 50ms | 0.1s | 0.2s | 05s 
100 s 200 s | 500 s 
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——--———- Setting the Measuring Conditions —--—--_— 
4-7-5 REPEAT 

Select time interval OFF/ON (0 sec, 1 sec, 2 sec) 
from the end of measurement to the start of next measure- 


ment. 


Rotary Encoder Operating Method 
OFF ee OFF 
a | | 
| | aw . 
ON(OSEC) | | ON (O SEC) 
1 pC aol ia 
ON (1 SEC) ne ON (1 SEC) 
t | | 


ON (2 SEC) — ON (2 SEC) 


[Note] OFF cannot be set in the NORM mode. 


4-7-6 COUNT 
Set the number of averaging times or peak channel hold 
times (2, 4, 8, 16, 32, 64, 128, 256 or ©). 


‘co’ can be set in case of the peak channel hold only, 


Rotary Encoder Operating Method 


2 - 2 
as ; ! 
ieee | 4 
rod mee 
hey (C)) a 
128 | | 128 
ol ean 
256 | 256 
aS eae 
a —* 


4-7-7 DATA LENGTH 


Select a data length (1 k words/CH, 16 k words/CH). 

1 kw/CH_ : The data of 1 kw is displayed as it is. 

16 kw/CH: The waveform, taken in at 16 kw/CH, is dis- 
played with its data from the first address to 10 kw 
compressed to 1 kw. 

To abserve the data after 10 kw, Use DISP SCROLL 
(Refer to ‘4-8-12 DISP SCROLL’.). 


Rotary Encoder Operating Method 


4-7-8 TIME BASE 


Select internal or external clocks. 


Rotary Encoder Operating Method 


INT INT 
ty (a e + 
EXT EXT 


When using the external clock, connect a clock signal to 
EXT CLK IN of the rear panel. 


- 


A maximum input voltage for EXT CLK IN is 
250 ¥, 
| Do not apply a higher voltage. 


CAUTION 


47-9 EQU-SAMPLING 


The high-speed repetitive signals can be observed in the 
equivalent sampling mode. In this mode, the sampling 
point is shifted and A/D conversion is carried out for each 
sweep as shown in Fig. 4-7-9-2. So the equivalently very 
high sampling clock frequency can be obtained. This 
DS-8606C has 100 points of data per div with the maxi- 
mum sweep of 50 ns/div. That is, the cycle of a clock is 
50 ns/100 = 0.5 ns, and this value is equivalent to the one 
Mat is sampled by the clock of 2 GHz. 


Rotary Encoder Operating Method 


OFF OFF 
nl tL 
ON ON 


®gure 4-7-9-1. EQU-SAMPLING 


EQU-SAMPLING OFF 


CAUTION 


A normal waveform cannot be observed unless 


trigger is appropriately applied. 


Pay special attention when using at high deflection 
factor (1 mv/div to 5 mv/div). When trigger cannot 
be applied appropriately, set TRIGGER COUPLING 
to HF REV. 


Figure 4-7-9-2. How to Catch a Waveform in the Equiva- 


lent Sampling Mode 


High-speed sweep YY | yf | A L__._.. vt 8 
waveform : 


Sampling pulse 


Input signal 


Displayed 
waveform 


EQU-SAMPLING ON 


4-7-10 INTERPOLATION 


INTERPOLATION is intended for reproducing the Rotary Encoder Operating Method | 


input waveform as faithful as possible when fewer data is OFE OFF 
taken in. The instrument is provided with two types of 
functions to interpolate (linear, sine). The function to | 


| ; LINEAR LINEAR 
interpolate becomes effective when the waveform in en- 


larged by more than 10 times. The linear interpolation | 
: SINE SINE 

helps to connect a datum to another linearly, and to avoid 

perceptual aliasing 1. The sine interpolation is intended 

for making a curved waveform such as a sinusoidal wave 

look like a sine wave and displaying it through a trigo- 

nometic function. 

*1 A phenomenon that a signal seems to be another one 


with a different cycle in relation to the sampling cycle. 


33 Figure 4-7-10. INTERPOLATION 


Input Signal (REAL Mode) No Interpolation 
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SAVE and DISPLAY 


4-7-11 SAVE and DISPLAY 


A memory at the length of 16 kw is provided for each 
channel as a save memory. The data length of the saved 
waveform depends on the mode (1 kw/CH or 16 kw/CH) 
when taking modes, a waveform can be saved. The battery 


ment is not powered up. 


Procedure 


Saving the Waveform 


First, the waveform is saved in the save memory (CH1/ 
CH2 memory). 
D Set the “?” mark to SAVE. 
@ Select the channel (CH1/CH2). 


CH1 CH1 
B (()) 
CH2 CH2 


® Pressing lights up the LED momentarily. 
Either CH1 SAVE’D or CH2 SAVE’D is momentarily 


displayed on the screen. 


Displaying the Waveform 


§CH1/CH2 memory). 

See Fig. 4-7-1-2 (Page 4-23). 

@ Set the ’?” mark to DISPLAY. 

S Select the waveform to be displayed. 

INPUT : Displays the input waveform as it is. 
SAVE’D : Displays the saved waveform as it is. 


INPUT INPUT 
eC) i 
SAVE'D SAVE'D 


Press [Stop 


for the saved memory cannot be stored when the instru- 


Next, the waveform saved is displayed in the display memory 


Hard Copy 
4-7-12 OUTPUT 


There are two output methods; one is to output to the 
pen recorder through no interface, and the other is to 
output to the plotter (HP-GL format) with the interface 
(GP-IB or RS-232C). 


a. Pen Recorder Output 


Procedure | 

@) Connect X OUT, Y OUT and PEN UP OUT on the rear 
panel to X INPUT, Y INPUT and PEN UP INPUT of 
the pen recorder, using respective cables. 

@) Set the “’?” mark to OUTPUT. 

(3) Select the pen recorder. 


OFF OFF 
mT (OK 

PEN ( ) PEN 
t u 

PLOT PLOT 


(4) Select pen recorder output (CAL, SCALE, WAVE- 
FORM, SCALE+WAVEFORM) by the index key 


(| 7] o [| O/N) 


©) Pressing 8 a starts output. 


CAUTIONS 


When pen recorder is selected, the keys Pa 
and function as pen recroder output 
selector keys. When you use these keys as item 


selector keys, set to either OFF or PLOT. 
-« While the waveform is being output, ala key 
is effective only for the pen recorder. To use the 
key to take in the waveform, set OUTPUT to OFF, 
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b. Plotter Output 


Procedure | 

(1) Connect to the plotter with a GP-IB cable or RS-232C 
cable. 

@) Set as follows when outputting with GP-IB. 


Instrument Talk Only (Refer to ‘5-2 INSTRU- 
MENT INFORMATION’.) 
Plotter Listen Only 


(3) Set the “2?” mark to OUTPUT. 
(4) Select the plotter. 


OFF OFF 
: : 

PEN ( PEN 
t ba 

PLOT PLOT 


(5) Pressing all starts output. 

[NOTE] REF storage time (cumulative time since POWER 
ON when a waveform is stored in REF memory) 
will be output but cumulative time since POWER 


ON will not. 


— 


ee a 


Pann dh. 


1V/div 
A 0.5ms/div 


INV 20mV/div 
A 0.5ms/div 


Ri 00: 00. 90. 32 
0.2V/div 
0.5ms/div 


00: 00: 01: a1 
INV 20mV/div 
0.Sms/div 


DATA POSITION O div 
dTIME 998us 
4/dT 1.00kHz 
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GP-IB 
4-7-13 GP-IB 


Set GP-IB address, delimiter and TALK ONLY. 


ADDRESS = 0 ; LF 
ADDRESS = 30; LF 
TALK ONLY ; LF 
ADDRESS = 0 ; CRLF 


ey, ADDRESS = 30 ; CRLF 


TALK ONLY : CRLF 
ADDRESS = 0 ;CR 
ADDRESS = 30:CR 
TALK ONLY ; CR 


For details, see ‘Section 5 GP-IB”. 


RS-232C 
4-7-14 RS-232C 


Select RS-232C communication parameters with the 
Index key ( | o | ; ) and rotary encoder. 
For details, see ‘Section 7 RS-232C’’. 


Figure 4-7-14. RS-232C Character Screen 
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4-8 MEASUREMENT BY CURSORS 


The following measurements can be done: 
TAAVOETAGE es . co. 
Potential difference between cursors 
2 TIME SSS Time between cursors 
1and2 AVOLTAGE andATIME...... 
Potential difference and time between cursors 
3 VOLTAGE RATIO...... Potential difference ratio 
4 PHASE...... Phase between cursors 
5 GND REFERENCE...... 
Absolute value from the GND level 
6 PEAK TOPEAK...... 
Difference from +Peak to —Peak between 


cursors 
7 MAX&MIN...... 
Maximum and minimum values between cursors 
8 GO/NOGO...... : 
Judgment whether inside or outside the specified 
range 
9 DELAY TIME...... Delay time 
10 DATAPOSITION...... Minus delay 


Te Setter err oes as 
Enlargement of a stored waveform (stop state) 
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Operating Method 


Every time CURSOR is pressed, ON/OFF is switched. 
The menu screen is displayed with ON position (see 


Figure 4-8). 


O Index keys | o | and 


Select the item to be measured. 


Pressing ct | moves the “‘x*’’ mark upward and 


pressing [ 3 | moves it downward. 


O and keys | 


Every time or is pressed, ON/ 


OFF is changed over. 


lit up: A broken line (~ — — —) moves by 
operating the rotary encoder. 
lit up: A dotted line (....... ) moves by 


operating the rotary encoder. 


Both and lit up: The broken 


line and dotted line simultaneously move by operating 


the rotary encoder. 


Rotary encoder 
The cursors are moved upward or to the right by turning 
clockwise, and downward or to the left by turning 
counterclockwise at measurement items 1 to 8. With 
FINE turned on, fine adjustment is available. 
Measurement item 9: 

The delay time is set. 
Measurement item 11: 

The address is set. 


O REAL key Table 4-8 shows cursor measurement enabled item at 


ett wade whew Wve: LED is lit up. REAL (STORAGE OFF) and STORAGE. 
Switches between the REAL mode and STORAGE Table 4-8 
mode. 
Measurement Item STORAGE 
: oe 1. AVOLTAGE O 
STORAGEshindé when the LED is litup: 2. ATIME g 
3. VOLTAGE RATIO © 
Switches between the REAL mode and STORAGE 4. PHASE O 
mode. 5. GND REFERENCE © 
rs 6. PEAK TO PEAK O 
0 |8roh} key 7. MAX & MIN O 
Every time |S7O%] is pressed, RUN/STOP is 8. GO/NOGO O 
switched over. Selecting RUN (LED lit up) starts 9. OFLA botaees wed 
10. DATA POSITION Ox«2 
Pamnsuren ge 11. DISP SCROLL O 


Selecting STOP (LED lit off) stops measurement. 
© : measurement enabled 


— :! measurement disabled 
Pee Men Seren *1 Set HORIZ DISPLAY to A INTEN or B DLY'D. 
Other cursors can be measured, too. 
*2 Other cursors can be measured, too. 


CAUTION 


In GND REFERENCE, PEAK TO PEAK, MAX 
& MIN and GO/NOGO measurement, the magnifi- 


cation of HORIZ can be set to ‘X10’, but actually, 
the measurements above are preferably carried out 


with the magnification of ‘X1’. 
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4-8-1 AVOLTAGE 4-8-2 ATIME 


Measures a potential difference between two cursors. Measures a time between two cursors and the frequency 
whose cycle is the time. 
Procedure 
a) On the Guide Menu é 1 aVOLTAGE Procedure 
screen, set the ‘x’ 2 ote @) On the Guide M 
' 3 rhe RATIO nh me Guide Menu 1 aVOLTAGE 
4 P ase *« 2 aTIME 
mark to 1 AVOLTAGE. . GND REFERENCE screen, set the ‘’x 3 VOLTAGE RATIO 
PEAK 4 PHASE 
7 MAX & HIN mark to 2 A TIME, S GND REFERENCE 
8 GO ~ NO GO 6 PEAK TO PEAK 
9 DELAY TIME 7 HAX @ HIN 
10 DATA POSITION 8 GO ~ NO GO 
11 DISP. SCROLL 9 DELAY TIME 
16 DATA POSITION 
11 DISP. SCROLL 
(2) Set the cursors to positions to be measured. (2) Set the cursors to positions to be measured. 


Secs 


iSsusiat cataiuewe etm sneee ekueiageeouatines lage eae thes cert 


bee 
ob 


; 3 : : 
. Rik hh BL a gag aces Renters 
$ N H 


Sabodnhi de ding gaapabaddeniag 


+ 
* 
re 
~ 
3g 


5 us 


CH1 VOLTS/DIV SEC/DIV CH1 VOLTS/ SEC/DIV 
Potential Difference Time Measurement 


Measurement Frequency Measurement 


CAUTION CAUTION 


REAL 
If SEC/DIV is set to UNCAL, AT will be displayed 
with “>” and 1/AT will be displayed with 
mn 

STORAGE 
Not in EQU mode: VARIABLE of SEC/DIV is 
disabled. It cannot be set to UNCAL. 
In EQU mode: VARIABLE of SEC/DIV is 
enabled. It can be set to UNCAL. 


When a waveform is stopped in the STORAGE 
mode: 
When changing VOLTS/DIV and setting VERT X5, 
the waveform will not be changed, so the measured 
value does not need changing. If the magnification 
of SEC/DIV is changed, the waveform will be 


changed, so the measurement value needs changing. 


Measured Value Display of AT and 1/AT 
Although cursor resolution has 4,096 bits, it is displayed 
in 3 digits (cut less than 4th digit off). Therefore, there 


may be an error of up to 1% between measured values of 
AT and 1/AT. 
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4-8-3. AVOLTAGE and ATIME 


Simultaneously measures a potential difference and a 
time. 


Procedure 
@) On the Guide Menu screen, set the ‘‘*’’ mark to 
1 AVOLTAGE and 2 ATIME. 


@ Adjust the cursors to positions to be measured. 


Rotary Encoder Using Method 

Pressing switches over the _ cursors 
(AVOLTAGE and ATIME) which can be set by the rotary 
encoder. 


AVOLTAGE SET ATIME [ ser ] 
Cursor ii SET ax Cursor ape 
RR ER PRS Beye ae kee 


CAUTION 


REAL 
If SEC/DIV is set to UNCAL, AT will be displayed 
with ">" and 1/AT will be displayed with 
ele, ip 

STORAGE 
Not in EQU mode: VARIABLE of SEC/DIV is 
disabled. It cannot be set to UNCAL. 
In EQU mode: VARIABLE of SEC/DIV is 
enabled. It can be set to UNCAL. 


Potential Difference 
Measurement 

Time Measurement 
Frequency Measurement 
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4-8-4 VOLTAGE RATIO 


Measures a ratio to a reference potential. Set the cursors to positions to be measured. 
Measure a ratio to 6 divisions between the cursors 
Procedure setin ©). 


@) On the Guide Menu screen, set the ‘‘x”’ mark to 
3 VOLTAGE RATIO. 


3 
Bae. 


ONC e ee 


@) Set areference potential with two cursors. 


CH1 VOLTS/DIV SEC/DIV Voltage Ratio 


(3) Press SET 
Measurement 


This sets an inter-cursor ratio to 100% and O dB. 


Setting of 6 Divisions 
between 2 Cursors as 
Reference Value : 


Reference value to be set when powered on: 
The position of the cursor, when powered on, is as 
follows. 5 divisions between 2 cursors are set as 100%, 
O dB. 


hii 
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4-8-5 PHASE 


Measures a phase difference from a reference waveform. (4) Set the cursors to positions to be measured. 


Measured 
Value 


Procedure 
@ On the Guide Menu screen, set the “’*’’ mark to 4 
PHASE. 


CH1 VOLTS/DIV SEC/DIV 


2 Set two cursors to reference positions. 


® Press | SET | to setan inter-cursor phase to 360°. Reference value to be set when powered on: 


The position of the cursor, when powered on, is as 


Setting of 6 Divisions follows. 5 divisions between 2 cursors are set as 360°. 
between 2 Cursors as 
Reference Value 


CH1 VOLTS/DIV SEC/DIV 
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4-8-6 GND REFERENCE 


Detect a ground potential and measures a potential 
difference from the ground potential. 


Procedure 

4) Set STORAGE to ON. 

(2) On the Guide Menu screen, set the “x” mark to 5 GND 
REFERENCE. 


aVOLTAGE 
aTIME 

VOLTAGE RATIO 
PHASE 

GND REFERENCE 
PEAK TO PEAK 
MAX a MIN | 
GO ~ NO GO 
DELAY TINE 
DATA POSITION 
DISP. SCROLL 


me & OO ~31 O Gl & @ AD 


(8) Set a ground potential with REAL POSITION and 
with a dotted line. 


A new ground potential is indicated 


(4) Set the cursor to position to be measured. 
RUN/ 
6) Set ere, to RUN. 


Potential Difference Measure- 
Measured Portion ment from Ground Potential 


5, 
> 
Sy 


oe See 


Potential 


$ 

S 

¥ 
. 

> * «2 ae * 

: ; : § 


Seen: 


4-8-7 PEAK TO PEAK (Maximum amplitude) 


Measures the difference from maximum to minimum 
values between two cursors. 


Procedure 
@) Set STORAGE to ON. 


(2) On the Guide Menu screen, set the “*” mark to 6 
PEAK TO PEAK. 


aVOLTAGE 
aTIME 

VOLTAGE RATIO 
PHASE 

GND REFERENCE 
PEAK TO PEAK 
MAX & MIN 
DELAY TIME 
DATA POSITION 
DISP. SCROLL 


oe oo < 
wo © w & «23 @ OF & i A) 


(8) Set the cursors to positions to be measured. 


@ Set to RUN. 


Measurement of p-p Value 
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CH1 VOLTS/DIV 


SEC/DIV 


48-8 MAX&MIN 


Sets a reference potential and measures maximum and 
minimum values from the reference potential. 


Procedure 

@® Set STORAGE to ON. 

@ On the Guide Menu screen, set the “*” makr to 7 
MAX & MIN. 


@ Set a reference position with REAL POSITION and 
press [ ser | . A new reference position is in- 
dicated with a dotted line. 

@ Set the cursors to positions to be measured. 

® Set Ey to RUN. 


Min. Value Measurement between Cursors 


Max. Value Measurement between Cursors 


CH1 VOLTS/DIV 


SEC/DIV 
Reference Potential 
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4-8-9 GO/NO GO 


Judges whether or not a measured waveform is within 


a preset range. 
Set a judgment area with two vertical cursors and a 


reference waveform width. 


Cursor Cursor 


\\ 


Upper Limit of 
Reference Waveform 


Lower Limit of 
Reference Waveform 


\ Out of GO/NO GO Judgment 


A reference waveform changes depending on V. MODE 


setting. 
ForCH1.............. REF 1 asa reference 
ForCH2.............. REF 2asa reference 
For DUAL ..... REF 1 asa reference 


CAUTION 


Judgment becomes unstable if a greatly changing 
signal is used as a reference waveform. 


Procedure 

@) Set STORAGE to ON by pressing 

(2) Write the reference waveform to a REF memory 
by pressing [ser per] ; 


eee 
ay 


et H | 


aes: e Sn Seen DEES 


[Note] Even when a memory card is inserted, “’«’’ mark 


may not be displayed. In this case, “x” appears 


if |SETREF| is pressed. 


When |SETREF! jis pressed again, the waveform 
will be stored in the REF memory. 


Judging area setting of GO/NO GO 


(3) The Guide Menu screen is displayed when CURSORS, is 


pressed. 
4) Set ‘‘x’’ mark to GO/NO GO on this screen. 


(5) Using the rotary encoder, set a HORIZ. axis NO GO 
range (cursor displays). 


(6) Press 


7) Using the rotary encoder, set the vertical axis NO GO —_———_—_———— Judgement of GO/NO GO 
range (waveform displays). 
| RUN/ 
Set STOP| to RUN. 
If the waveform is within the specified range, ‘“GO”’ 
is displayed. If it goes out of the range, ‘“‘NO GO” 
is displayed. 


“GO” is displayed because the waveform is within 


Svere ee 


the range. 


e Rotary Encoder Using Method 


The NOGO ranges (vertical axis and horizontal 
axis) which can be set with the rotary encoder 
are switched every time [ ser ] is pressed. 


Cursor Setting — —» Setting of width > 


of reference - caves Fae : 
ee NO GO” is displayed because the waveform is out of 
the range. 


CAUTION 


When STORAGE POSITION is turned, the vertical 
position seems to be changed. Also, when STORAGE 
VARIABLE is turned, the vertical sensitivity seems 


to be changed. However, those changes are just by 
appearance and they are nothing to do with GO/NO 
GO judgement. GO/NO GO judgement is made by 
the original waveform. 
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4-8-10 DELAY TIME 


A INTEN and B DLY’D can be used in the REAL 
mode as well as the STORAGE mode. See ©) HORIZ 
DISPLAY in “4-6 Horizontal Deflection System”. DELAY 
TIME can be used also for the measurement of other 
cursors. 


Procedure 

® set STORAGE to ON. 

(2) When HOLIZ DISPLAY is set to A INTEN or B 
DLY’D, 9 DELAY TIME in the Guide Menu is selected 
automatically. 

[Note] When it is set to A INTEN or B DLY’D before- 
hand, and other cursors are measured, fit the 


re Lad 


screen for the Guide Menu. 


aAVOLTAGE 
aTIME 
VOLTAGE RATIO. 
PHASE 
GND REFERENCE 
PEAK TO PERK 
MAX @& MIN 
GO ~“ NO GO 
DELAY TIHE 
10 DATA POSITION 
11 DISP. SCROLL 
When the Guide Menu is not displayed, set HORIZ 
- DISPLAY to A INTEN to select 9 DELAY TIME. 
(3) Set a delay time with the rotary encoder. In case 
of the following figure, set DLY = 4.73 ms. 
A INTEN 


*« 


A swee 


@ Setting HORIZ DISPLAY to B DLY’D, B sweep is 
enlarged on the screen. 
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4-8-11 DATA POSITION 


The data position function causes the phenomenon 
before triggering to be caught surely. The trigger point 
(data position) can be set to 0 to 10 div with the increment 


of 1 div on the screen, in measuring the vertical cursor. 


Once set, it is effective unless it is changed, and can be 
used also for measuring other cursors. When it is set, 
“DTP =n" is displayed at the bottom right of the screen 
to indicate the data position. The position serves as a 
reference point for the reduction or enlargement of the 
waveform that is taken in (stopped). 


Procedure 
) Set STORAGE to ON. 


(2) On the Guide Menu screen, set the “‘x’’ mark to 10 
DATA POSITION. 


aVOLTAGE 
aTIME 
rigs RATIO 


Samedi eo aca 
avs x Vv 2 3 


* 


RL 
DISP. ‘SCROLL, 


(3) Set the cursors to positions to be measured. 
The trigger point changes by 1 division. 


0 div ( 10 div 


a. Measuring after Trigger Point 


Trigger Point 


Gye Grcte: 


Tebyee 
daeeieererseds 


Sy 


= NSS SNS 


Rectpecvoone: 
wecceeneseeey 


Wnenereecetereee 


ageaceen: 


ag 


b. Measuring 5 Divisions before Trigger Point 


Trigger Point 


Data Position 5 div 
c. Measuring 10 Divisions before Trigger Point 


Data Position 10 div 


Combined Use with DELAY TIME 


B SWEEP and Data Position 


In A INTEN and B DLY’D, a data position is effective 
to B SWEEP, having no relation to A SWEEP. 


In the condition @) ‘A delay time’ shown on the left 
page; 


Pressing | o | results in the DATA POSITION 
mode. 


A INTEN 


SSNS 


Sass 


3 
wtgecetere: 


aoe 


4 


oy 
Gers: 


eerecccebeececocteacretit:: 


etgcecctbcctncceccctLegpecetits 


/ 


/ 
Set HORIZ DISPLAY to DLY’D. = 


/ \ 
Data Position O \ 


Data position and waveform display range. Relation between data position and trigger point at the 
Refer to Fig. 4-8-11-1. data length of 16 kw/CH. 
Refer to Fig. 4-8-11-2. 


Figure 4-8-11-1. Data Position and Waveform Display Range 


Data position Display range 


Trigger point 


; 1K=1024 data 
0 div 16K=16384 data 


5 div ——— data 1K=524 data 
= data 16K=8384 dat . 
—1OK=SUU0N data ata 1K mode : 100 data/div 


16K mode : 1600 data/div 


160i 1 eee.) Ke 
er 16K=16000 data | | 16K=384 data 


Trigger point 


Figure 4-8-11-2. Relation between Data Position and Trigger Point 
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X (Trigger point) = 16000 x ia Relation between input memory and 
10 display memory 
n : Data position a:b=c:d 


4-8-12 DISP SCROLL 


When the stored waveform is stopped, it can be enlarged 
up to 100 times at the data position using SEC/DIV. 

By setting the data length at 10 kw/CH and using the 
DISP SCROLL function, the whole area of the waveform 
taken in can be observed one after another. When the 
data length is set at 16 kw, the waveform is taken in at 
the speed 10 times higher (A waveform reduced to 1/10 
is displayed on the screen.). With the waveform enlarged 


10 times using SEC/DIV, the original waveform can dis- 
appear. 


Procedure 
@ Set STORAGE to ON. 


4-8-12 a.) 
@) Set RUN/STOP to STOP (lit off). 


4-8-12 b.) 


= On the Guide Menu screen is displayed, set the ‘x’ 
mark to DISP SCROLL. 
An address is displayed on the upper right part of 
the screen. (See Fig. 4-8-12a). 
€ Using the rotary encoder, select a portion to be 
measured. 3 
The address displayed on the upper right part is 
changed by adjusting the rotary encoder. 


CAUTION 


If RUN/STOP is set to RUN and the waveform 
is taken in anew, DISP SCROLL becomes invalid. 


@) Display on the screen the original waveform (See Fig. 


@ Enlarges the waveform with A SEC/DIV. (See Fig. 


Figure 4-8-12. DISP SCROLL 


a. Sotred Waveform 


Fe 

: . 3 : } 

Ba re niGadind i aS mannan se ree, Soman aS Ota te Jere 
: 


eS Se 
Sy ee 


SEC/DIV : 0.1 ms 


The figure b shows an enlarged view of the portion ranging 
from address 400 to 603 in the figure above (a). 
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CAUTION 


! SETUP ! Display 
If setting is done beyond an enlargement enabled 
range, “! SETUP !” will be displayed on the screen. 
When this appears, numerals on the screen follow 


a change of setting, but the waveform does not. 


4-9 LOCATION OF ADJUSTMENT ON THE BOTTOM OF THE UNIT 


Adjust Astig with an adjusting screwdriver (see Figure 4-9). 


Figure 4-9. Location of Adjustment of Astig 
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4-10 MEMORY CARD 


General 


This instrument can store a waveform in a specified 
memory card. The waveform, collateral conditions (for 
example, vertical axis range, horizontal axis range, etc.) 
can be also stored. 

The waveform stored in the memory card is treated an 
extension of the REF memory. The accessory memory 
card can store up to 30 waveforms. REF 1 and REF 2 
are not backed up by a battery because they use the 
memory in the DS-8606C. 

A data length is fixed at 1 kword. 

Since the memory card is backed up by the battery, 
the waveforms stored are not erased even if the instru- 
ment is turned off or the memory card is removed. 
It is very convenient for filing waveforms. 


Figure 4-10-1. Accessory Memory Card 


OEE Te 
Pet SE-So1 E . YEO. BUEC 
S-AAM AS 


32K BYTE | 


RATS ESET oO Tee - 


BO NOT TOUCH TERMINALS. 
: PERI TESCPAU, 
| BROOIBUTKHAL 
"KEEP AWAY FROM ELECTRO- 
| STATIC SOURCE OR MAGNETIC 
2 RELD. 
Mm. KS. BREXKSEST 
Q6o% AVOID REBT, WATER AND 
DIRECT SUNLIGHT. 


| 
| 
| 
| 
| 


pe oe Ron WRITEPROTECT BATTERY 
ON: OFF t 


AUTO ADVANCE | 

This function automatically stores up to the stop num- 
ber of the REF memory sequentially in the memory 
card every time an input signal is taken in. 

COUNT UP 

This function automatically updates a REF memory 
number after storing a waveform in the REF memory 
by pressing 

TIME function 

This function allows measurement of a cumulative 
time since POWER ON. If a waveform is stored in 
the REF memory, a cumulative time starting at then 
power-on is automatically stored together. 

Storage of GO/NO GO Basic Waveform and Judgment 
Area Information 

In GO/NO GO judgment, a basic waveform and 
judgment area information (cursor position and basic 
waveform width) can be stored together to facilitate’ 
GO/NO GO setting. (See ‘4-8-9 GO/NO GO”.) 


_GO/NO GO + AUTO ADVANCE (See 4-10-11) 


NO GO judgment can be automatically stored in the 
memory card by combining the GO/NO GO judgment 
and AUTO ADVANCE functions. 

This allows an abnormal waveform, which rarely hap- 
pens, to be caught in unattended operation. 

Since the TIME function is provided, the time an ab- 
normal waveform occurred can be obtained. 


If you use marketed BEE Card RM, the data in the 


memory card can be directly communicated to the PC- 
9801 series. 
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Cautions 


Applicable Memory Card 
Use a specified memory card. 


There are 5 kinds of memory cards with different storage Capacities: 


Memory length - No. of Files Data Length 
8 K BYTE (optional) 6 + 2 (internal memory) | 1 kword 
16 K BYTE (optional) 14 +2 (internal memory) | 1 kword 
32 K BYTE (accessory) 30 + 2 (internal memory) | 1 kword 
| 


64 K BYTE (optional) 60 + 2 (internal memory) | 1 kword 
128 K BYTE (optional) 120 + 2 (internal memory) | 1 kword 


Items Mentioned on Memcry Card 


When using the memory card, strictly observe the cautions mentioned on the card. 


Memory Card WRITE PROTECT Switch 
If the WRITE PROTECT switch is turned on, 
data cannot be written into the memory card and 


formatting of the memory card is not allowed. 
Turn the switch off when using it. The instrument 
cannot detect the ON/OFF status of the WRITE 
PROTECT switch. 


J SE-So1 
S-AAM 


32K BYTE 


2 Pawar set! 


Saving the Data 


sudeennocagnensfanennnnnnniitts 


When saving important data, turn on the memory 
card WRITE PROTECT switch. This prevents the 
data from being erased by mistake. Be fully 
careful of a battery service life. | 


Battery Service Life 


Although a battery service life depends on an operating condition, it is roughly one year. If it runs out, the data 


stored in the memory card are lost. 


Replacement of Battery 


IWAT SU ELECTAID CO tyr. 


° 


BATTERY 


If you remove the memory card from the instrument and replace the battery, the stored data are lost. 


Follow the procedure below to replace the battery with the stored data kept. 
1. Leave the memory card inserted into the instrument. 

2. Leave the instrument turned on, 

3. Replace the battery. 


WRITE PROTECT 
OFFION 


ON 


OFF 


- Cautions 


> “UNFORMAT™” Display 
When the memory card has not been formatted, UNFORMAT is displayed on the screen. Check the battery and 
format it, because you may be using a new memory card or one whose stored data were lost due to a dead battery. 

- Removal/Insertion of Memory Card While It Is Accessed 
Do not remove or insert the memory card while it is accessed. It causes malfunction. The memory card in access 
means the following states: 
a. Until initialization*! of the instrument is completed after turning on power 

*1 When power is turned on, a model name and a software version are displayed on the screen (refer to 4-2 
POWER-ON AND CRT CONTROL). Initialization is complete when they are displayed. 

When the memory card is being formatted 

When and immediately after the key is pressed 

When the REF memory number is updated by the rotary encoder 

When V MODE setting is changed (including REF ON/OFF selection) 

When a waveform is automatically stored into the REF memory by the AUTO ADVANCE function 

When operation equivalent to those above is done in remote operation 


>, o fe an S 


When data (waveform data, etc.) is being transferred to the memory card in remote operation 
i. Until the instrument is initialized and terminated after pressing the [LOCAL] (Index) key in the remote mode 
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Operation Guide 


The following shows a flow chart for displaying the 
Memory Card Character Screen. Select a mode, using 
this Memory Card Character Screen. 


Insert the card (Refer to 4-1 0-1) 


POWER ON REAL Measurement Screen 


Press the 


STORAGE key STORAGE Measurement Screen 


Check the 
memory card 


(Refer to 4-10-2) 


i 
tomers: bey STORAGE Character Screen 


Press the 
STORAGE key 


Memory Card Character Screen 
(Refer to 4-10-3) 


FORMAT (Refer to 4-10-5) — 
Mode Selection AUTO ADVANCE (Refer to 4-10-6) 
COUNT UP (Refer to 4-10-7) 


Changing the REF No. 
(Refer to 4-10-4) 


Differences between AUTO ADVANCE and COUNT UP 
(Refer to 4-10-8) 


Memory Card and Cursor Functions 
(Refer to 4-10-9) 


TIME Function 
(Refer to 4-10-10) 


Using Jointly the Memory Card Function and GO/NO GO Function 
(Refer to 4-10-11) 


4—52 


4-10-1 Inserting the Card 


Match a memory card guide mark with the guide mark 
(A) on the panel surface and insert the card. (Refer to 
Figs. 4-10-2 and 4-10-3) 


Figure 4-10-2. Insertion of Card | 


Match the “A” marks | 
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Figure 4-10-3. Insertion of Card II 
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4-10-2 Checking the Memory Card 


a. Whether the card has been formatted 
Procedure 
1. Turnonthe POWER switch. 


2. Press |STORAGE! . 


When the card has not been formatted, ‘“UN- 


FORMAT" is displayed on the upper left of the screen. 


UNFORMAT Display 


Format the card in accordance with the procedure in . 
4-10-5. 
3. When UNFORMAT is not displayed, proceed to the 
next check. 


b. Whether the card is properly inserted 

Procedure 

1. Turn onthe POWER switch. 

2. Press . “«xRn" is displayed on the upper 
left of the screen. 


n: REF No. 
Rn display with “‘* 


7 


3. The «Rn number is changed by turning the rotary 
encoder. n: REF No. 


This number is changed 


“NEW” is displayed when no waveform 
has been written after the memory card 
had been formatted. 


4-10-3 Memory Card Character Screen 


The screen is changed over as follows every time the |STORAGE} key is pressed. 
¥ 
REAL Screen + STORAGE Measurement Screen ~ STORAGE Character Screen > ’ MEMORY CARD Screen 


Using the MEMORY CARD Screen, select the mode. 


MEMORY CARD Screen Operating Method 
a. When AUTO ADVANCE is OFF Using the Index keys and rotary encoder, select mesur- 


MEMORY CARD ing conditions. 
? FORHAT SURE ? - Indeakeysit mee Eo 


ee OFF Selects the item to be set. 


STOP | ad . al 
COUNT UP MANUAL A “2 mark moves up by pressing and moves 


down by pressing 
b. When AUTO ADVANCE is ON * Rotary encoder 


if} ' . “ane 
MEMORY CARD Specifies the item selected with the ‘’7 mark. 


FORHAT - |RUN/| ke 
? AUTO ADVANCE ON | stop] "~” 
etae : : For FORMAT: Performs formatting. 
COUNT UP For other than FORMAT: If this key is pressed, a LED 


* is illuminated and a waveform is taken in. 
' When RS-232C is installed, the RS-232C Character 
Screen is also displayed. 


MEMORY CARD 


_? FORMAT ee 
AUTO ADVANCE . OFF 
= START, | 
STOP) ak 
COUNT UP == MANUAL. 
eeas2c. 
_ BAUDRATE - 9680 
BIT LENGTH @ BIT — 
PARITY ‘NON 
STOP BIT “1 BIT 
DELIMITER CRLF 


Parameters for MEMORY CARD Screen 


FORMAT 
AUTO ADVANCE OFF, ON 
START 3 ~ No. of waveform files of the memory card 
STOP 3 ~ No. of waveform files of the memory card 
COUNT UP MANUAL, AUTO 


4-10-4 Changing the REF Memory No. (Rn) © 


Basically, a ‘’x’’ mark indicates that the memory card function of the instrument is enabled. The REF Memory number 


on the channel with ‘’x’’ mark can be changed with the rotary encoder. 
This mark may not be displayed in the following cases, even if the memory card is properly inserted. If it happens, press 


SET REF] just once. 
a. When the memory card is inserted after POWER ON 


b. When the cursor function is also used (refer to 4-10-9) 


Operating Method 


* Index keys ( | | | 3 | ) 


Selected Channel indicated with "« Selects the channel. (when V MODE is DUAL) 
Rn (REF Memory No.) The ‘‘*’” mark moves every time the Index key is pressed. 


Measurement Screen 


CH1 > CH2 > CH2 


- Rotary encoder 
Changes the REF memory number. This allows stored 


waveforms to be observed sequentially. 
Right turn...... Count up 
Leftturn....... ~ Count down 


Writes data into the memory card. 
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4-10-5 Formatting the Memory Card 4-10-6 AUTO ADVANCE 


A new (unused) memory card cannot be directly used. Every time a waveform is taken in, it is written auto- 
To use it in the instrument, it is necessary to format it matically into the memory card. It is possible to specify 
in the following procedure. memory numbers which start and_ stop, respectively. 

The memory card used once enables previously stored 
data to be erased by reformatting it. Procedure 

1. Set the “’?’’ mark to AUTO ADVANCE. 
Caution 
MEMORY CARD 
FORMAT | 
When the memory card is not inserted, or when ? AUTO ADYANCE OFF 

the WRITE PROTECT switch is turned on even if STOP 

it is inserted, it cannot be formatted. COUNT UF — 
Procedure | 2. Set AUTO ADVANCE to ON. 

1. Set the ‘’?” mark to FORMAT. 
MEMORY CARD ee MEMORY CARD 
? FORMAT oe FORMAT 
| AUTO ADVANCE OFF a. ? AUTO ADVANCE ON 
START | | 7 START eae 
| STOP : oe e STOP 2. 
COUNT UP MANUAL — COUNT UP 
RUN/. . " " 
2. Press to display ““SURE?”. 
STOP sf 3. Set the “2” mark to START. 
MEMORY CARD 
? FORHAT SURE ? 4. Set aref . 
yg oa HE ; et a reference memory start number 
START 
STOP 
MEMORY. CARD 
COUNT UP HANUAL : | FORMAT os 
vite | AUTO ADVANCE ON 
3. Press |stop| - “FORMATTING” is displayed : ne pele _ 
momentarily and formatting is performed. COUNT rh 
HEHORY CARD : 
2 FORHAT FORMATTING 5. Set a reference memory stop number in the same 
AUTO ADVANCE OFF : manner as in case of the start number. 
START 
STOP | 
COUNT UP MANUAL : “HEHORY. ‘CARD 
: FORMAT | 
4. Press |STORAGE} to display the Measurement Screen | ee oe 
* ? STOP | 32 
(STOP state). COUNT uP | 


5. a. When there is no Rn indicated with ‘’x'’ on the upper 
left of the screen, press |: 


b. The card can be used when “‘«”’ is displayed. 


If formatting is performed, the readout display on the 
upper left of the screen is turned to NEW until the 
next waveform is stored. 

No REF waveform other than R1, R2 is displayed even 
if REF is set to ON. REF waveforms for R1 and R2 


are displayed as a trace at the center of the screen. 
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Rn with “x” is displayed. 
(Press |SETREF| if ‘’x’’ is not displayed.) 


Waveform on CH 1 is written and displayed. 
Waveform on CH2 is written and displayed 


7. AUTO ADVANCE is executed by pressing {SET REF 

If a waveform is taken according to V. MODE, it is 
written into the memory card. If the waveform is 
written into the memory card, a memory card number 
is automatically updated and the instrument enters 
waiting status for the next signal. Waveforms are re- 
peatedily taken in and written up to the memory card 


stop number. 


After the waveforms are taken in, the written wave- 
forms can be sequentially observed by the rotary en- 
coder. 


CAUTION. 


When executing AUTO ADVANCE, be sure to 
set RUN/STOP to RUN. 

Even in the RUN mode, automatic write is dis- 
abled in a signal waiting status with no trigger applied. 
Be careful of this in the NORMAL or SINGLE mode. 


6. Press Stor to display the Measurement Screen. 


Interrupting AUTO ADVANCE 


Press the key to select the STOP mode. 

AUTO ADVANCE resumes when the RUN mode is 
selected by pressing BEY again. 

The file contents written halfway are held even if 


AUTO ADVANCE is interrupted. 


Cancelling AUTO ADVANCE 


Press the key twice to display a character 
screen of the Memory Card and set AUTO ADVANCE 
to OFF on the menu. 

The file contents written halfway are held even if AUTO 
ADVANCE is cancelled. 


Saving the Stored Data 
lf is pressed after AUTO ADVANCE ends, 


the data stored so far are destroyed due to re-starting. To 


save the data stored in the memory card, follow one of 
the operations below: 
a. Press 
b. Cancel AUTO ADVANCE. 
c. Turn on the WRITE PROTECT switch of the 
memory card. 


REF No. Update and Waveform Stored 


In the DUAL mode, REF numbers are updated 
alternately. 

An input waveform for CH1 is written in the upper 

REF number. 

An input waveform for CH2 is written in the lower 

REF number. 


Example) R3 R5 R7 Rn 
> > 


Ss 
fig R6 R8 Rn +1 
CH2 
CH1 
When the total number of REF memories from the 
start No. to stop No. is odd, data is written for CH1 only 
at the last. 
Example) For ADV (AUTO ADVANCE) 


(No. of files allowed: 7) 


CO > Bo. A Be RQ 
CH2 > R4 R6 R8 R8 
Only the RQ side takes in the 


CH1 waveform, and the R8 
side does not retake. 
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4-10-7 COUNT UP 


Procedure 
1. Set the ‘'?”. mark to COUNT UP. 


 MEHORY. CARD. beh 
FORMAT | : oo 
AUTO. ADVANCE OFF 
steet ic 


STOP. 
a COUNT UP : 


— 


CAUTION 


When AUTO ADVANCE is ON, COUNT UP 
cannot be set to ON. Set AUTO ADVANCE to OFF. 


MEHORY CARD | 

FORHAT es | 

? AUTO ADVANCE ON. | 
START 3 

STOP 3 | 


COUNT UP 


Set AUTO ADVANCE to OFF. 


2. Either AUTO or MANUAL mode can be selected. 


3. Press sbi ' to display the measurement screen. 


4. Press {SET REF 


card. 


Data is written into the memory 


AUTO 


Every time |SETREF! is pressed, a display waveform is 
filed into the REF memory and the REF number is up- 
dated endlessly. 


Example) R3 R5 R7 Rn 
> > > 


R4 R6 R8 Rn +1 


CH2 
CH1 


MANUAL 


The REF number is not updated even if {SETREF| is 
pressed. The REF number is updated by the rotary en- 
coder. 


4-10-8 Differences Between AUTO ADVANCE and COUNT UP 


Refer to Table 4-10-1. © 


Table 4-10-1 


REF1/REF2 


Mode Waveform Writing Setting & Writing Write Timing 
AUTO ADVANCE Waveforms taken in are written Disabled When the wave- 
into the REF memory one after form is taken 
another. If [ser rer] is pressed, in the CH1 or 
data are stored in the memory CH2. 
card, automatically updating 
the REF numbers. 
COUNT UP Of the waveforms taken in, only Enabled When _ {SET REF 
(AUTO) those required can be written. is pressed 
The REF numbers are updated 
by pressing {SET REF 
COUNT UP Waveform are taken in and Enabled When 
(MANUAL) written with the same REF is pressed 


number. 
The REF numbers are not 


updated by pressing |SET REF 


on the upper left of the screen. 


REF No. 

Update 
Updated 
automatical- 
ly up to the 
stop number. 


One by 
one 


Not 


updated 


*1 This is based on the condition that ‘‘«’’ is shown (memory card function selected) in the REF memory readout display 
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4-10-9 Memory Card Function and Cursor Function 


Distinction on the Screen 

The rotary encoder is used for both cursor function 
and memory card function. When both cursor function 
and memory card function are jointly used, you can tell 


for which function the rotary encoder is effective, by 


viewing Rn with “‘x"’ displayed on the upper left of the 
screen. 

Memory card function: Rn with ‘‘«*" is displayed on 
the upper left of the screen. The rotary encoder 
changes the REF numbers. 

Cursor function: Rn without “*” is displayed on the 
upper left of the screen. The rotary encoder is 
used for selecting a measurement item. 


Selecting the Memory Card Function/Cursor Function 


Press |CURSOR 
Press |SET REF 


Memory card functionto . 
cursor function 


Cursor function to 
memory card function © 


Memory Card Function Cursor Function 


bets =e 
SET REF| 


[Note] The memory card function cannot be selected 
unless a previously formatted memory card 
is inserted. 


CAUTION 


When the memory card function is working with 


the LED “CURSORS” illuminated, it is impossible 
to change the cursor function or move the cursor. 


Operate the cursor after selecting the cursor function. 


Writing Cursor Measurement into the Memory Card 


Procedure 
1. Display the MEMORY CARD Screen. 
2. Select the Memory Card mode. 


RUN/ 
3. Press STOP 


4. Press |SET REF 
Precautions for Cursor and Delay Time Measurement 


SET REF 


Although cursor measurement continues by pressing 
SETREF} , the INDEX keys and rotary encoder are 
used for the memory card. 


ae gf 


aehecdien mark nave 


RRS2 10mV Sas. as | 
RSi 10 Bes) ot 


b. |CURSORS 


If |cURSORS is pressed, the INDEX keys and rotary 
encoder are used for cursor measurement. 


4-10-10 TIME Function 


A real-time lock IC is incorporated. A cumulative time 
since POWER ON and a REF storage time are displayed on 
the bottom of the screen. Counting continues until power 
is turned off. 


REF Storage Time 


Bs 


REF Storage Time 
Cumulative Time since POWER ON 


Procedure 

1. Set the STORAGE mode to ON. 

2. When displaying the REF storage time, set REF for 
V MODE to ON or display the REF number by inserting 
the memory card. 

3. Press BEAM FIND. The time is displayed on the lower 
left of the screen. 


The screen displays the time when the key is pressed 
and it remains unchanged until it is pressed again. (Internal 
time count advances.) Repress it as required. 


Cumulative Time since POWER ON 
The instrument displays a cumulative time (not data 
and time) since POWER ON. 


REF Storage Time 
A cumulative time since POWER ON when a waveform 
is stored in the REF memory is displayed. 


Maximum Display Time 
Cumulative time since POWER ON: 


2354. 09s. GO 
(H.) (M.) (S.) 


Cumulative time since the data is stored in the REF 
memory: 


ot ee est oe 
(Day) (H.) (M.) (S.) - 


Maximum time controlled by the instrument = Maxi- 
mum REF time ; 

The TIME function continues even when the maximum 
time above is exceeded. However, time sequences are not 
assured. 


Application 

This function is effective when making measurement of 
GO/NO GO + AUTO ADVANCE. 

For example, make setting so that only abnormal 
waveforms will be stored in the memory card by GO/NO 
GO+ AUTO ADVANCE measurement. (Refer to GO/NO 
GO + AUTO ADVANCE.) 

Even if there is a rare occurrence of abnormal wave- 
forms, leave the instrument operating unattended and 
a NO GO waveform storage time can be read out later. 
Thus, you can know time intervals of abnormal waveform 
occurrences. 
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4-10-11 Jointly Using the Memory Card Function 
and GO/NO GO Function 


Read ‘‘4-8-9 GO/NO GO” together with this subsection. 


a. Storage of GO/NO GO Reference Waveforms and 

Judgment Criteria | 

GO/NO GO reference waveforms and judgment criteria 
can be stored in the memory card. With this memory card 
used, the reference waveforms and judgment criteria can 
be recalled. 

The following table shows relations between the wave- 
forms judged and reference waveforms by V MODE. 


CAUTION 


* To determine a GO/NO GO judgment area, the 
reference waveform must be stored in the REF 
memory. So, it is necessary to write the reference | 
_ waveform into a specified REF number once. 
Since GO/NO GO judgment criteria are filed 
simultaneously with REF waveforms, it is con- 
venient if you stop an input waveform after 


taking in the reference waveform. 


Waveform Judged | Reference Waveform 


Input and stop the 


reference waveform at 
STORAGE Mode. 


Set the memory 
card file No. 


File with the SET 


REF key. 


Set the CURSOR 
mode and make GO/ 
NO GO setting. 


Press the SET REF 
key twice. 


Change the file No. 
and confirm setting. 


REF enabled by 1st push. 
"x" displayed. 
Storage by 2nd push. 


b. Joint Use with AUTO ADVANCE 

Waveforms judged NO GO can be written into the file 
one after another by jointing using the GO/NO GO 
function and AUTO ADVANCE function (refer to their 
respective subsections). | 

Interruption/cancellation of AUTO ADVANCE: AUTO 
ADVANCE can be interrupted or cancelled even before 
waveforms are taken in as far as the stop number (refer 
to ‘‘4-10-6 AUTO ADVANCE”). 


CAUTION 


- Do not enter the REF No. for the GO/NO GO 
reference waveform within the REF No. written 
by AUTO ADVANCE. If entered, the reference 
waveform is changed halfway. 

* if ser ReF| is pressed by mistake after taking in 
waveforms up to the stop number by AUTO 
ADVANCE, the data taken in are erased due to 
a re-start. There are the following two methods 
to prevent this: 

a. Cancel AUTO ADVANCE. 
b. Turn on the WRITE PROTECT switch of the 
memory card. 
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MEMO 


Section 5 GP-1B Interface 


5-1 General 
CAUTION 
The instrument allows DS-504 (unit for GP-IB) to be This instrument is to be used under conditions 
attached to it. , which are relatively good electrically and physically. 


When DS-504 is attached, an automatic measuring 
system can be easily configured by connecting to a personal 


computer, etc. which has the GP-IB interface. 5-1-2 Construction 
Its electronical and mechanical specifications conform . 
to IEEE Std. 488-1978. This instrument can be connected to an external con- 


troller (mini-computer, personal computer, etc.) or a 
plotter via GP-IB. 


5-1-1 Specifications of GP-IB 


1/O signals 5-1-3. Interface Functions 

Input TTL level Active Low ; 

Output TTL level Active Low Table 5-1-3 shows the interface functions of this in- 
No. of units connected strument. 


Up to 15 units are connectable to one system. 
Note: The “‘number of units connected” x 2 m should 
not exceed 20 m. 
Cable length 
A total cable length (2m x number of units connected) 
should be within 20 m. 


Table 5-1-3 


Subset Description 


SH1 Source handshake Complete capability 
AH1 Acceptor handshake Complete capability 
T5 Talker Basic Talker, Serial poll, Talk Only Mode, Unaddress If MLA 


Talker address extension 
Listener 

Listener address extension 
Service request 


TEO 


No capability 

. Basic Listener, Unaddress If MTA, No Listen Only Mode 
No capability 
Complete capability 


Remote local No local lock out 
Parallel poll No capability 
Device clear Complete capability 
Device trigger No capability 
Controller No capability 


.- 5-2. INSTRUMENT INFORMATION (2) Using the rotary encoder, select the address and 


delimiter. 


5-2-1 Address, Delimiter and Talk Only ADDRESS= 0; LF 


ADDRESS = 30: LF 
TALK ONLY : LF 
ADDRESS = 0: CRLF 


a. Address and Delimiter 
Address refers to the address of this instrument used 


by the remote function. The address of this instru- ' 
ment is used when a relevant controller specifies this cS ! ee: 
instrument either as Talker or Listener. ADDRESS = 30; CRLF 
The delimiter of this instrument is used to indicate TALK ONLY ; CRLF 
an end of the data string, block or record transferred ADDRESS = 0;CR 
between a.relevant controller and this instrument. ! 
b. TALK ONLY Mode ) ADDRESS = 30; CR 
The TALK ONLY mode is used when outputting a TALK ONLY ; CR 


hard copy of the waveform on the screen to the 
plotter, etc. without using any controller. 
When outputting to the plotter by remote control, 


send an Output command from the controller to this 9-2-2 EOI Message 
instrument, and next, specify ’‘Talker’’. 
c. Setting Method a. Output : It is output synchronously with the last one 
Set the address, delimiter and TALK ONLY mode on of the data to be output. 
the Character screen in the STORAGE mode. b. Input : It may be or may not be input. 
Procedure | 
(1) Set the “?’’ mark to GP-IB. 5-3 DATA CODES 


The following codes are selectively used in order to 
represent the contents of data groups, etc. handled in 
GP-1B command or data transfer: 

- ASCII code 
« Binary code 


equ ME OnE S 
a a. ASCII Code 


- DISPLAY All of 1S07 Bit Code 
oe CH1 
CH2- 


Represents 1 character 


Write : Ignored 
Read-out : O 


b. Binary Code 
Data contents are shown in binary numbers. 


9-4 DATA TRANSFER FORMAT 


Data transferred on GP-IB consists of components; 
string, block and record. 


ee nd 
String 
Block 
Record 
X : String delimiter 
Y : Block delimiter 
Z : Record delimiter 
String : Group of a series of data bytes which shows 
one value 
Block : Group of strings which shows the same type 
Recrod : Group of block (strings) to be transferred 
at one time 


For this instrument, however, the block and record 
are equal to each other. To mark off the record, ASCII 
transfer format uses CR/LF/CRLF, and binary transfer 
format uses the number of bytes. 


5-4-1 Strings by Transfer Type 


Data transfer of this instrument includes waveform data 
input/output, SETUP input/output, auxiliary information 
output and cursor measured value output. 

The following describes the strings for each transfer 
type. 


Table 5-4-1 


Waveform Data Internal Representation 
The internal representation of waveform data is treated 

as a signed 1 byte (2’s complement). 

A signed 1 byte (2’s complement) is a representation 
which treats the upper most bit as a sign. The corres- 
pondence of a signed 1 byte and the screen is shown 
in Figure 5-4-1. 

Vertical axis resolution: Approx. 10 div on screen is 
represented by 8 bits (236 steps); therefore, the 
resolution is 25 dots/1 div. 

Horizontal axis display resolution: Approx. 10 div on 
screen is represented by 1 kw (1024): therefore, the 
resolution is 100 dots/1 div. 

The value of sweeping range SEC/DIV is divided by 

100 and the reciprocal of the resulting value is the 

sampling rate at that sweeping range. (However, DS- 

8606C: Max. 20 M samples/S) For 16 kw, the actual 
sampling rate of input result memory and SAVE memo- 
ry is different from the one on display. 

In that case, the value is ten times lager par 1 kw 

sampling rage. (However, DS-8606C: Max. 20M 

samples/S) 


Figure 5-4-1. Correspondence of a Signed 1 byte and 


the Screen 
Binary data Decimal value 
+6 div ----------------, POTHERE TT +127 
+4 div | ’ 
00000010 ...... +2 
00000001 ...... +1 
0 div 00000000 ...... 0 
ET TET Se 1 
LA BITE oe. ool 
—4 div ! ” 
BY diy ot - PEP 4—~10000000...... —128 


[Note] The broken lines stand for the area outside the 
screen. 


OS 


Format : . 
= Data Representation No. of String Bytes String Mark-off 


Waveform data (ASCII) ASCII code (with signed integer) 


Waveform (binary) Binary value 


SETUP and waveform collateral ASCII code (with signed integer) 
information 


Auxiliary information Combination of ASCII code 


Cursor measured value Combination of ASCII code 


Status sense 


Input: Indefinite Delimiter 
Output: Up to 6 bytes 

2 bytes 2-byte data 
Input: Indefinite Delimiter 
Output: Up to 6 bytes 

Up to 10 bytes Delimiter 


ASCII code 1 byte 


Up to 11 bytes Delimiter 
| Delimiter 


Waveform Data Format 
a. ASCII Code Type 
In order to match with binary code type, transfer is 
made as a decimally converted value of signed 16 bits 
which has 1 byte of waveform data as the upper bit and 
O (OOH) attached to the lower bit. In other words, 
—32768 ~ +32512, which is —128 ~ +127 
times 256, is converted to ASCII code and transferred. 
Each data is divided by a delimeter. 
When matching with the internal data in this unit 
after transferring data to a computer, etc., simply divide 
each data by 256 to obtain a value of —128 ~ +127. 


simply 


External device 


ASCII code 


Fanmail] )_ >): Delimiter 


ASCII conversion 


Upper byte Lower byte 


Waa a 


(Waveform data) 


The instrument | 


Upper byte Lower byte ASCII code 
= > 


(Waveform data) Binary conversion 


| 
b. Binary Code Type 


One byte of the waveform data is set to the upper 
byte and 0 (OOH) is set to the lower byte. Those two 
bytes are transferred as one data. No delimiter is be- 
tween the data. 

The upper byte is transferred first and the lower 
byte next. 

*When the data is transferred to a computer, etc., it is 
treated as signed 16 bits 1 data and if each data is 
divided by 256 after transfer, it can be matched 
with the internal data of this unit (—128 ~ +127). 

- There is another way: the computer discards the 
lower byte, reading the upper byte only. In this case, 
however, the computer often fails to treat directly 
1 data as signed 8 bits and the read value becomes 
0~ 256. In order to match the waveform data thus 
read by a computer with the internal data of this 
unit, simply subtract 256 (80H) when each data is 
more than 128. Then, the data can be converted to 
the value of —128~ +127. (Refer to “6-4-1 PC- 
9801"’.) 


The instrument External device 


Upper byte Lower byte Upper byte Lower byte 


(Waveform data) (No conversion) 2 bytes as 1 data 
(signed 16 bits representation) 


Upper byte Lower byte Upper byte — Lower byte 


east | ome 


(Waveform data) (No conversion) 2 bytes as 1 data 
(Discarded upon | (signed 16 bits representation 


reading) 


5-4-2 Transfer Format by Transfer Type 


The following provides detailed descriptions on transfer 
formats by transfer type: 


a. Input/Output of Waveform Data 
e ASCII type transfer 
d) 4d) ds3) 
dn : Data (ASCII) 


e Binary type transfer 
Oy Gs” Oi ee es dn dn’ 
dn dn’: Data (2 bytes/1w) 
dn’ (lower byte) is always “0”. 


b. Input/Output of SETUP and Waveform Collateral 
Information 


4h) ch) ds) 
dn : Data (ASCII) 


c. Output of Auxiliary Information 
G2. Gy.) oe 2) ) sananee 


: Identificati d 
C; : Identification code ] ASCII code 
d, : Data 
d. Output of Cursor Measured Value 
e P d, ) d, ») ) d3 2 pcateeeeas dn ) 
: No. of dat 
oh swan ance ASCII code 
dn: Data 
Output of Status Sense 
di ) & ) ds 
d, : RUN status 
d, : GO/NO GO judgment ASCII code 


d3 : Waveform input status 


5-4-3 Various Calculation Methods from Wave- 
form Data 


(1) Obtaining the voltage value of the point-to-point data 
1. Convert the waveform data of 2 points into the 
values of —128 through +127. (Refer to 5-4-1 
Strings by Transfer Type) 
2. A point-to-point voltage value is obtained by the 
following expression. 


Voltage value 


_ (Waveform data 1 — Waveform data 2) x (VOLTS/div) 
ee OT Cake GHaILY OL TS/div) 
25 


@ Waveform data 1 and waveform data 2: 
Values of —128 through +127 obtained in the 
step 1 
®@ VOLTS/div: 
VOLTS/div value obtained from the No. 13 
parameter for the waveform collateral information 
corresponding to the waveform data. 
@ 25: 
Number of dots per 1 div. 
(Example) | 
Obtaining the point-to-point voltage value in the 
CH1 waveform data 
CH1 waveform data1: +44 
CH2 waveform data2: —56 
Wavefrom collateral information No. 13 
for D10 , :- ee 
Voltage value 
= [(+44) — (-56)] x 50 mV +25 = 200 mv 


(2) Obtaining the true voltage value (allowed for 

DS-8606/C only) 

Note: Before measuring a waveform, be sure to take 
in a GND value, using the GND REFERENCE 
function. 

(Refer to 4-8-6 GND REFERENCE or 6-3 
Details of Commands, (21) Cursor Measure- 

_ ment, and (25) GND Setting in the Instruction 
Manual) 

1. Convert the waveform data, whose voltage value 
you want to obtain, into the value of —128 through 
+127. | 
(Refer to 5-4-1 Strings by Transfer Type) 

2. Obtain the true voltage value by the following 
expression. 


Voltage value 


_ (Waveform data — GND value) x (VOLTS/div) 
2 ee Ee ee 
25 


@ Waveform data: 
Value of —128 through +127 obtained in the 
step 1 
@ GND value: 
(Value of waveform collateral information No.7) 
—128 for CH1 INPUT, CH2 INPUT, CH1 SAVE, 
or CH2 SAVE 
(Value of waveform collateral information No.7) 
—128 for REF1 through REF 122 
@ VOLTS/div: 
VOLTS/div value obtained from the No. 13 para- 
meter for the waveform collateral information 
corresponding to the waveform data 
@ 25: 
Number of dots per 1 div 
(Example) 
Obtaining the voltage value of a certain point in 
the CH2 waveform data 
CH1 waveform data 1: +44 
@ Waveform collateral information No. 7 
for f) 11: +1346 
@ Waveform collateral information No. 136 
for D11: +6 
Conversion of the GND value 
GND value = (+135) — 128 = +7 
Voltage value 
= [(+44) — (+7)] x 0.2V +25=0.296 Vv 


(3) Calculating the true time relationship between data 
SEC/div corresponding to the *No.11 or No. 12 
parameter of the waveform collateral information 


~ Current SEC/div 


100 x (Address difference between data) 


{ 


1 div = 100 data 

With this expression, you can obtain the true time 
relationship between data. 

Use No. 12 for *CH1 INPUT, CH2 INPUT, CH1 
SAVE, and CH2 SAVE. 

Use No. 11 for REF1 through REF 122. 


5-5 REMOTE OPERATIONAL FUNCTIONS 


5-5-1 General 


This instrument can be remotely operated from the 
external controller via GP-IB. 

Remote operation is done based on a combination of 
GP-IB command, interface message and uniline message 
(IFC, REN, ATN). 


External Controller This Instrument 


GP-IB Command 
GP-1IB 
| Interface Message _| al 
Receive 
Uniline Message 


Remote operational functions are classified into the 
following detailed functions: 
¢ Panel operation 
Data transfer 
Status output 
- Control message response 


5-5-2 Panel Operation 


Part of panel operation of this instrument can be done 
with GP-IB commands from the external controller. 

The following shows details of panel operation which 
can be remotely controlled: 


e REAL 


e STORAGE 
NORM 
AVERAGE 
STORAGE MODE PEAK CH HOLD 
ROLL 
DATA LENGTH 
TIME BASE 
* EQU-SAMPLING 
INTERPOLATION 
SAVE 
DISPLAY 
- OUTPUT 
e STORE REF 
e RUN/STOP 
AVOLTAGE 
ATIME 
VOLTAGE RATIO 
PHASE 
GND REFERENCE 
Bd a a PEAK TO PEAK 
MAX & MIN 
GO/NO GO 
DELAY TIME 
DATA POSITION 
| DISP. SCROLL 
e SET (GND level setting) 
e V MODE 
e HORIZ DISPLAY 
e ASEC/DIV 
e BSEC/DIV 
e SWEEP MODE 
e SINGLE RESET 
e A TRIGGER SOURCE 
e B TRIGGER SOURCE 
e TRIGGER COUPLING 
e TRIGGER SLOPE 
AUTO ADVANCE 
e MEMORY CARD Banya 
STORE 
RECALL 


5-5-3 Data Transfer 


The instrument provides input/output of waveform 
data, SETUP data and waveform collateral information, 
and output of auxiliary information, cursor measured 
value and status sense. } 


a. Reading out and Writing the Waveform Data 

Reading-out and writing of waveform data are available 
for each of input memories (CH1, CH2, CH1 SAVE, 
CH2 SAVE) and each of display memories (CH1, CH2, 
REF1, REF2, REF1~ 122). Either ASCII or binary 
transfer is selectable. (The data in a memory card is trans- 
ferrable.) 

For the number of transfer data (data length), you 
can select one of 1k, 2k, 4k, 8k and 16k and specify 
a transfer block by the unit of 1 k. 


CH1 Display Memory 
1k 


CH1 Input Memory 
"3 
16 k 


CH1 SAVE Memory 


ki 


REF1 Display Memory 
1k 


#l 


CH2 Input Memory CH2 Display Memory 


—_ + 
Co — 
x 

_ 
Kr 


REF2 Display Memory 


= 
! 
| 
—_ *¢ 
o— 
x 
aot 
x 


0 1k 2k 16 k 0 1k 
> TEST ERM PS Shee 
Blocks 0 to 15 Block 0 Only 


REF1 ~ 122 Memory 
*1 1k when data length is 


1 kword. 1k 


Kd 


Block 0 only 


[Note 1] When the data length is 16 kw, no writting can 
‘be made into CH1/CH2 input memories. | 

[Note 2] The input result waveform entered in the ROLL 
mode is stored in the input memory (data length 
always 1 kw). 
When it is input in the AVERAGE or PEAK 
CH HOLD mode, an input result of data length 
is 1 kw, even if its data length input is 16 kw. 
Waveform collateral information indicates a 
length of 16 kw in this case. 


b. Reading out and Writing the SETUP Data 
You can collectively perform setting and reading-out 
as to remotely controllable panel keys. 


SETUP Information 
When sending from the host to 
the instrument (IX — S): 1 to 52 (52 data) 
When sending from the instrument 
to the host (JX — S): 1 to 63 (63 data) 


1 | REAL/ 0: REAL 
STORAGE 1 : STORAGE 


Measurement : STORAGE NORMAL 
: AVERAGE 

: PEAK CH HOLD 

: ROLL 


1 
2 
3 
4 
1:2 times 
2:4 times 
3:8 times 
4 
5 
6 
7 
8 


: 16 times 
: 82 times 
: 64 times 
: 128 times 
: 256 times 


: OFF 
1: ON (OSEC) 
2: ON (1SEC) 
3: ON (2SEC) 


0 


7 | EQU SAMPLE QO: OFF 
1: ON 
2: SINE 


: 1Kword 
1 : 16Kword 
TIME BASE O: INT 
oA EXT 
QO: OFF 
1: LINEAR 
O: INPUT 
CH1 1: SAVE 
10 | DISPLAY 0: INPUT 
Cri 1: SAVE 
0: OFF 


1: PEN 
F 
Output Type 0: CAL 
(PEN) 1: SCALE 
2: WAVEFORM 
3: SCALE + WAVEFORM 


Order 


Z\ VOLTAGE QO: OFF 
1 ON | 
TIME QO: OFF 
1 ON 
VOLTAGE 0: OFF 
RATIO 1: ON 
0: OFF | 
1: ON 
O: OFF 
EFERENCE t7-UR 
PEAK TO QO: OFF 
MAX & MIN O: OFF 
1: ON 
GO/NO GO O: OFF 
1: ON 
DELAY TIME QO: OFF 
Setting 1: ON 


POSITION 
Setting 


DISP 
ADDRESS 
Setting 


V-CURSOR I 


ary 
ov) 


o 


~ 
> 
Y 
es) 


S 


a — bone joes 
ae) 
tr 
> 
ox 


aa 


8 


poonh 
CO 


DO 
Be 


Oo 
> 
, 
> 


bo iw) DO 
Se) DO balk 


s 


V-CURSOR II | 0 to 4095 


0 to 4095 
-CURSOR I 


: 0 to 4095 
-CURSOR II 


EE 
O1 


7 


EE 
OD 
OD 
mh 


iw) 
8 
i: 
mh 


Al\< 


Ref. — 2048 to 2047 
H-CURSOR I 
Ref. — 2048 to 2047 
H-CURSOR II 


O to 255 
idth 
ND LEVEL O to 255 


GND LEVEL | 0 to 255 


Sr) 
QAM 
= 


iS) Go Se) iS) i) 
RO jon am CO 


4 


a 
© 
an 
No 


35 | DELAY TIME | 0 to 4095 


36 | DATA 0 to 10 
POSITION 

3/7 i| DISP 0 to 16383 
ADDRESS 


38 | V-MODE 


ALT/CHOP 
(REF ON/ 
OFF) 


0: ALT (REF OFF) 
1: CHOP (REF ON) 


ki 
cO 


40 | TRIGGER 
SORCE 


TRIGGER +t AC 
COUPLING 2: HF REJ 
3:-DE 
&: TY 


ia 
eer 


42 | TRIGGER O: + 
SLOPE 1: - 
43 | SWEEP MODE 1: AUTO 
2: NORM 
3: SINGLE 
44 | HORIZ : 
DISPLAY 


45 | RUNS AFTER/ | 0: RUNS AFTER 
TRIG’D 1: TRIG’D 


46 | A SEC/DIV 1-:-0.5).-6Adiv 
a he), $y 
3: 601: s/div 
4:50 ms/div 
5: 20 ms/div 
6: 10 ms/div 
7:5 ms/div 
8:2 ms/div 
9:1 ms/div 
10: 0.5 ms//div 
11: 0.2 ms/div 
12: 0.1 ms/div 
13: 50 os/*div 


Order 


14: 20 us/div 
15:10 uws/div 
16----5-+-47-3 “tiv 
17: 2 uws/div 
18: 1 ws/div 
19: 0.5 us/div 
20: 0.2 us/div 
21: 0.1 uws/div 
22: 50 ns/div 


‘iink 
o>) 


47 | B SEC/DIV ms/ div 
: 20 ms/div 
ms/ div 

:5 ms/div 

‘ig qms)>~div 

: 1 = ms/div 
10: 0.5 ms/div 
11: 0.2 ms/div 
12: 0.1 ms/div 
13: 50 uws/div 
14: 20 us/div 
15: 10 uws/div 
16:5 uws/div 
i 2 eee div 
18:1 uws/div 
19: 05us/div 
20: 0.2 us/div 
21:01 us/div 
22: 50ns/div 


COON MD OS 
— 
i 


48 


1 
49 | START 3to 122 


o0 


fe 


ol 


O3 


OQ = 
bo i, 


04 | PROBE CH2 
eye) 


06 


2 
AUTO 0: OFF 
ADVANCE : ON 


TOP 3a toVl ZZ 

File No. for 1. to ‘122 

REF 1 Display 

52 | File No. for 1 #22 

REF2 Display 

PROBE CH1 QO: 10: 1 Without probe 
1: 10: 1 With probe 
0. 70 


: 1 Without probe 
1:10: 1 With probe 


VARIABLE 0: CAL 

1: UNCAL 
VARIABLE > CAL 

1: UNCAL 


5—9 


Br 1 GHe 0: OFF 
POLARITY 1: : .ON 
58 | x 5MAG CHI | 0: OFF 
1: ON 
59 
62 
63 


x 5MAG CH2 | 0: OFF 
1: ON 


+. nS 


: 50 mV//div 
: 0.1 V/div 
: 0.2 V/div 
: 0.5 V/div 
or ee ae 
“2 We div 
oS Myediv 
: 10 V/div 


FHOoWOMONOoARWOD HY 


fomk fwd 


VOLTS /DIV 
CH1 : 10 mV/div 
61 | VOLTS/DIV 


: 20 mV/div 
CH2 


OdnNoor WDrH 
© 
—_" 
. 
= 
< 


1 


i: 
x 1OMAG O: OFF 
1: ON 
A VARIABLE 0.: CAL 
1: UNCAL 


c. Reading out and Writing the Waveform Collateral 
Information 
To the memory which allows waveform data to be 
read out and written, its collateral information can be 
read out and written. (Collateral information related to 
the CH1 and CH2 display memories are nothing.) .) 


Details of Waveform Collateral Information 
For CH1 INPUT (D10), CH2 INPUT (D11), CH1 SAVE 
(D12),and GH2 SAVE WDAZ) Gus... ss. 18 data 


Input : STORAGE NORMAL 
Waveform : AVERAGE 
Measurement : PEAK CH HOLD 
Mode : ROLL 


Order 


m OD 


2 | COUNT Set 1: 2 times 
Values of 2:4 times 
Input 3:8 times 
Waveform 4: 16 times 
(AVERAGE, 5: 32 times 
PEAK CH 6: 64 times 
HOLD) 7 :- 128: times 

8: 256 times 
FF 


3 


Input 0 to 999 
Waveform 
Take-in times 
4 | Data Length QO: lkword 
of Input 1: 16kword 
Waveform 
5 | TIME BASE QO: INT 
of Input 1 BXT 
Waveform 
ey SAMPLE QO: OFF 
of Input 1: ON 
Waveform 
“7 | GND LEVEL | 0 to 255 
of Input 
Waveform 
DELAY TIME | 0 to 4095 
of Input 
Waveform 


DATA 0 to 10 
POSITION of 

Input 

Waveform 


Hs: 


10 | HORIZ DISP ': A 
of Input 2: A INTEN 
Waveform ee 
Se US yy 


NORM€—F | ROLL€—k 


SEC/DIV of 
Input 
Waveform 


0.5 s/div 
0.2 s/div 
0.1 s/div 
50ms/ div 
20ms/“ div 
10ms/div 

dms/ div 

2ms/ div 

lms/ div 
10: 0.5ms/div 
11: 0.2ms/div 
12: O.lms/div 
13: 50us/div 
14: 20us/div 
15: 10 gs /div 
167° -5 a s-div 
le 6 2S ay 
ise” Ves div 
19: 0.5 us/div 
20: 0.2 us/div 
21: 0.1 ws/div 
22: 50ns/div 


NORM Mode 


rs 06 s-div 
2. U2 sdiv 
3: 01 s/div 
4: 50ms/div 
0: 20ms/div 
6 . 

7 

8 

9g 


OAUONDOU DA W DOH 


Real Sweep 
Time of Input 
Waveform 


10ms//div 

oms/ div 

2ms/ div 

> Ims/div 
10: 0.5ms/div 
ll: 0.2ms/div 
12: O.1lms/div 
13: 50us/div 
14: 20us/div 
15: 10us/div 
ib: Sie s~div 
If :., 2k si div 
iS: lin s/div 
19: DS5iu s*“div 
20: 0.2 us/div 
: 0.1 us/div 
o0ns “div 


omV /div 
: 1OmV_//div 
: 20mV /div 
: 50mV /div 
: 0.1 V/div 
: 0.2 V/div 
0.5 V/div 
1 V/div 
2 V/div 
o V/div 
: 10 V/div 


VOLTS /DIV 
of Input 
Waveform 


MOOMDNDONA WDH 


f—2 pet 


ROLL Mode 


000s / div 
200s / div 
100s / div 
50s / div 
20s / div 
10s/ div 
oS / div 
2s/ div 
ls /div 
0.58 / div 
0.2s / div 
O.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0O.1ls/div 
0.1s/div 


500s / div 
200s / div 
100s /div 
00s / div 
20s / div 
10s /div 
ds / div 
2s/ div 
Is/div 
0.5s/ div 
0.2s / div 
0.1s/div 
O.ls/div 
O.1ls/div 
O.1s/div 
0.1s/div 
0.1s/div 
0.1s/div 
0.1s/ div 
0.1s/div 
0.1s/div 
0.1s/div 
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VARIABLE of 
Input 
Waveform 


PROBE State 


of Input 
Waveform 


x5 MAG of 
Input 

Waveform 
A VARIABLE 


of Input 
Waveform 


Dummy (CH2 
Polarity for 
CH2) 


0: 10: 1 Without probe 
1: 10: 1 With probe 


Written into GND LEVEL of the waveform collateral 
information for CH1 INPUT and CH2 INPUT is the 
GND value existion when previous GND REFERENCE 
is executed. (A default value is 128) 

When SAVE is executed, the GND LEVEL values of 
the CH1 INPUT and CH2 INPUT are Copied to GND 
LEVEL of the waveform collateral information for 
CH1 INPUT and CH2 INPUT, as they are. 


SEC/DIV of the No. 11 input waveform indicates 
the sweep range when the waveform is taken in. 

The real sweep time for the No. 12 input waveform 
indicates the sweep range corresponding to the sampl- 
ing rate. 

The actual sampling rate can be obtained out of the 
value of No. 12, using the following expression. 

100/No. 12 sweep range value 


Esample) Value of No. 12:16 


Sampling rate : 100/5 us = 20 Msps 
In case of equivalent sampling, an equivalent sampl- 
ing rate results. 
Normally the value of No. 11 and that of No. 12 
match each other, but, when a waveform is taken in 
at 2 us/div to 50 ns/div in the NORM storage mode, 
the following results: 
Value of No.11: Sweep range (17 to 22) when taken in 
Value of No.12: Fixed at 5 ps/div (16) 


Datails of Waveform Collateral Information 


For REF1 display (D22), REF2 display (D23), and 
REF1 (1001) to REF122 (1122). 


1: STORAGE NORMAL 
2: AVERAGE 
Measurement 3: PEAK CH HOLD 
Mode 4: ROLL 
1: 2 times 
Values of 2:4 times 
Input 3:8 times 
Waveform 4: 16 times 
(AVERAGE, 5: 32 times 
PEAK CH 6: 64 times 
HOLD) 7: 128 times 
8: 256 times 
F 


3 | Display @ 
Waveform 
Take-in Times 
4 | TIME BASE of Os INT. 
DRaay 1: EXT 
Waveform : 


“16 | GND LEVEL 
of Display 
Waveform 


INTER- 
POLATION of 
Display 
Waveform 


DELAY TIME 
of Display 
Waveform 
DATA 
POSITION of 
Display 
Waveform 


10 | HORIZ DISP 
of Display 
Waveform 


O: OFF 
1: LINEAR 
2. SINE 


QO to 4095 


NORM Mode 


ROLL Mode 


“11 | SEC/DIV of 1 0.5 s/div| 500s/div 
Display 2 0.2 s/div| 200s /div 
Waveform 3 0.1 s/div} 100s/div 

4: 50ms/div 50s / div 
5: 20ms/div 20s / div 
6: 10ms/div 10s/ div 
7 d5ms/ div ds / div 
8 2ms/ div 2s/ div 
s) Ims/div Is/div 


10: 0.5ms/div 
ll: 02ms/div 
12: O.1lms/div 
13: 50 us/div 

: eu ez diy 
10 us/div 


0.5s / div 
0.2s/ div 
0.1s/div 
O.1ls/div 
O.1s/div 
0.1s/div 


6: --3 as ue O.1s/div 
tf 2 & S/ av 0.1s/div 
18: lus/div! 0.1s/div 
19: 0.5 us/div O.ls/div 
20: 0.2us/div!} 0.1s/div 
21: 0.1 us/div 0.1s/div 
22: 50ns/div 0.1s/div 


NORM Mode ROLL Mode 


0.5 s/div] 500s/div 
0.2 s/div| 200s /div 
0.1 s/div}| 100s/div 
o0Oms “div 00s / div 
20ms “div 20s “div 
10ms//div 10s / div 

oms/ div oS / div 

2ms/ div 2s / div 

Ims/div Is/ div 
: 0.5ms/div 0.5s/ div 
: 0.2ms/div 0.2s/ div 
>: O.lms/div O.ls/div 
: 50 us/div O.ls/div 
: 20 us/div 0.1s/div 
: 10us/div O.ls/div 
5 us/div O.ls/div 
2uSsS/div O.1s/div 
lus/div O.1ls/div 
: 0.5 us/div O.ls/div 
: 0.2 us/div O.ls/ div 
: 0.1 us/div 0.1s/div 
50ns/ div O.ls/div 


Real Sweep 
Time of 
Display 
Waveform 


DO RO pp ps 
SCHOMAADATAAWNHFHOWMOAND OA wpe 


DO dO 
| SO es 


VOLTS /DIV 
of Input 
Waveform 


omvV /div 
: 10mV_//div 
: 20mV / div 
: 50mV div 
: 0.1 V/div 
> 0.2 V/div 
: 0.5 V/div 
1 V/div 
2 V/div 
5 V/div 
: 10 V/div 


—“OOWMAN DOA WD 


ee 


14 | VARIABLE 
of Display 
Waveform 

15 | PROBE State 
of Display 
Waveform 


: 10: 1 Without probe 
1: 10:1 With probe 


16 X5 MAG of 
Display 
Waveform 


17 | A VARIABLE 
of Display 
Waveform 


18 |Display Start 0 to 1023 
Address 
0 to 1023 
@) 


Display End 
Address 


Dummy 
(CH2 Polarity 0: OFF 
for CH2) 1: ON 


V CURSOR I 
for GO/“NO GO 


0 to 4095 
O to 4095 
0 to 255 


0 to 31 


V CURSOR I 
for GO/NO GO 


REF Waveform 
width for 
GO/NO GO 


REF Acquisition 
Day 


25 |REF Acquisition| 0 to 23 
Hours 

26 |REFAcquisition | 0 to 59 
Minutes 

27 |REF Acquisition| 0 to 59 
Seconds 


*2 


When SET REF is executed, the GND LEVEL valuses 
of the waveform collateral information for CH1 INPUT 
and CH2 INPUT are copied to GND LEVEL of the 
waveform collateral information for REF1 display, 
REF2 display, and REF1 to REF2, respectively. 


~SEC/DIV of No. 11 display waveform indicates the 


sweep range displayed on the screen as to REF1 

display, REF2 display, and REF1 to REF122. It 

indicates the sweep range effective when the waveform 
is taken in. 

The real sweep time of the No. 12 display waveform 

represents the sweep time existing when the waveform 

is taken in first. 

Therefore, when the waveform taken in in the CH1 

INPUT mode, CH2 INPUT mode, etc. is enlarged 

horizontally and stored in the REF memory, No. 11 

and No. 12 have different values. 

Example) When the waveform taken in at 1 ms/div is 
enlarged horizontally up to 0.1 ms/div and 
stored in the REF memory; 

Value of No. 11 : 12 (0.1 ms/div) 
Value of No.12: 9 (1 ms/div) 


The following describes the files handled by IX and JX commands. | | 
CH1 Input Memory File (CH1 INPUT) CH1 Display Memory File (only for JX) 


CH1 Waveform Collateral 
Information File 


CH1 SAVE Memory File 
REF1 Display Memory File 
CH1 SAVE Collateral 
Information File 


Information File 


CH2 Input Memory File (CH2 INPUT) CH2 Display Memory File (only for JX) 


CH2 Waveform Collateral 
Information File 


ae 
(= 


CH2 SAVE Memory File 
REF2 Display Memory File 
CH2 SAVE Collateral REF2 Display Memory 


ah Information File Collateral Information 


fe 
ae 
o 


Cursor Measurement 
SETUP File Result File Status Sense File 


co 
Gas 


REF1 Display Memory Collatera! 


_ Increase of files by memory card 
Files can be increased by adding a memory card. 
By this addition, each parameter between F001 ~ F122 is available for waveform and auxiliary 1/O command and 1001 ~ 
1122 is available for waveform collateral information |1/O command. 


REF1 Memory File 


REF1 Waveform Collateral Information File 


Main Memory 
in DS-8606C REF2 Memory File 


REF2 Waveform Collateral Information File 


Memory Card (FILE No. 3) File 


FILE No. 3 Waveform Collateral Information File 


Memory in Memory 
Card 


Memory Card (FILE No. 122) File 


FILE No. 122 Waveform Collateral Information File 
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Relationship of memory and file 


Figure 5-5-3 shows the relationship of memory and file. 


Figure 5-5-3. Memory and File 


M12 (D12) 
CH1 CH] 
© INPUT 
Memory 
H 
ses CH2 
INPUT 
Memory 
SAVE 


CH1 
Save 
‘| Memory 


M13 (D13) 


CH2 
Save 
Memory 


<s REF 1 
Display 
Memory |REF ON of 


FOO1 (1001) 


REF 1 
Memory 


F002 (1003) 


F122 (1122) 


REF 122 
Memory 


\ 
l 
| 
| 
! 
! 


Memory Card 


M20 


CH1 

Display 

Memory 
M21 


CH2 
Display 
Memory 


M22 (D21) 


ed 


M23 (D23) V. MODE 


REF 2 

Display * 

Memory _} REF ON of 
V, MODE 


d. Sending the Auxiliary Information 


Of specified auxiliary information, this instrument 


outputs the following items only. (ASCII code) 


Basic Transfer Sequence and Format (Example) 


1. No. of data AA ) 7?) 

2. No. of binary data AB ) 2 2 

3. Data length AC ) 16384 2 

4. AX AD ) 2.0E—03 2 

5. Y-FULL SCALE AE .) 1.024E +02 2 
6. No.of DELAY WORDs AF ) —16000) 

7. ZERO value AG 2 -—32768) — 


>): delimiter Identification code 
@ No. of data 

7 are fixed. This means that 7 auxiliary data are 
provided. 


@ No. of binary data 
2 are fixed. This means that 2 bytes and 1 data are 
available in transferring the waveform data. 


@ Data length (waveform data length) 
With the data length of 1kw: 1024 
16 kw: 16384 


@ AX (resolution per data) 

AX is obtained as follows: 

Assume that a sweep time (SEC/DIV) for the wave- 
form displayed on the screen is T,, and that a sweep 
time (SEC/DIV) when capturing the waveform is Tp. To 
is normally equal to T,. In the modes other than the 
ROLL mode, however, it is 5us/div when high-speed 
sweep at 5 us/div or faster is applied. In the ROLL 
mode, it is 0.1 ms/div when high-speed sweep at 0.1 
ms/div or faster. 

In EQU SAMPLE, Toy and T, are always assumed to 
be equal. 

From the above, AX upon input of the waveform is 


calculated as follows: 


AX = ay (except for ROLL mode) 


AX = 1000x To 


100 (ROLL mode) 


Next, consider the case when the STOP mode is 
selected after inputting the waveform and panel setting 
is updated. Assuming that a panel set value after up- 
dating (SEC/DIV) is T,, that the panel set value when 
maximumly enlarged is T3*!, and that the panel set 
value when minimally reduced is T,*’, AX in waveform 
editing is calculated as follows: 


AX = To (Enlargement with interpolation 
100 turned off) 


Ax = 2X12 — (Enlargement with interpolation 
100 turned on: T, >T3) 


AX 5x 13 (Enlargement with interpolation 
100 turned on: T, <T3) 


T | 
AX := 700 (Reduction: T, < T,) 
ax = <1 (Reduction: T; > Ts) 
100 Eis, nll 


re After entering the waveform, stop it and set the 
sweep time (SEC/DIV) otherwise. A range just 
before the one within which “SET UP” is displayed, 
in turning the range selector to the direction of 
enlargement and of reduction, is T3 and T, respec- 
tively. 
[Note] The waveform displayed also multiplies a SEC/ 
DIV value by 1,000 times, if it is the ROLL 
mode. 


@ Y-FULL SCALE (physical amount value converted 
from the maximum value which the waveform data 
can assume) 


Y-FULL SCALE = 


256 x VOLTS/DIV Value at Waveform Data Input Time 


25 
@ No. of DELAY WORDs 


DELAY WORD (for length of 1 kw) = 
DATA POSITION x (—100) 

DELAY WORD (for length of 16 kw) = 
DATA POSITION x (—100 ) x 16 


@e ZERO value 
ZERO value = GND level value 


(—32768 ~ 32512) 


e. Reading out the Cursor Measured Value f. Outputting the Status Sense 


A type of cursor measurement currently under way and Current status sense, such as waveform writing under 
measured values are output in terms of ASCII code with way or writing end, is output in terms of ASCII code. 
units. Output values have the following meanings: 

Output data are as follows: | e RUN status 

e First data: The number of data to be sent in subse- 0 : Non-RUN status 

quently (number of data since the 2nd 1 : RUN status 
One inclusive) is output as follows accord- e GO/NO GO judgment 
ing to the selected cursor function. 0 : GO (non-operating) 
e AVOLTAGE : (CH1 voltage value, CH2 1: NOGO 
Voltage value e Waveform input status 
e ATIME | : Time value, frequency 0 : Waveform input end 
e VOLTAGE RATIO : Voltage ratio (%), voltage 1 : Waveform input under way 
ratio (dB) 

° PHASE ° DBR INE ( ° | (Example) When waveform writin ends while GO/NO 
e GND REFERENCE : CH1 voltage value, CH2 | |. BO is operating: “UAE A OU) 
voltage value 0) 1) 0) 

° PEAK TO PEAK - CH1 P-P value, CH2 P-P ) + delimiter 

value 
e MAX & MIN > CH1 MAX value, CH2 
MIN value, 
CH2 MAX value, CH2 
MIN value 


(Example) for ATIME 
2) 1.00E—03 }) 1.00E + 03 )) 


.) + delimiter 


[Note 1] Data distinguished CH1 and CH2 are output by 
V-MODE. | 
CH2V is output in the X-Y mode of AVOLTAGE, 
and CH1 V is output in the X-Y mode of ATIME. 
[Note 2] When an output result is ©, “INFINITY” is 


output. 

The following marks may be added: 
VARIABLE mark =: “<"or"” >" 
Saturation mark - Wa" or' >a" 


[Note 3] When cursor measurement is not being perform- 
ed, 0 > is output. 


5-5-4 Status Output 


This function informs the external controller of internal 
operating condition of an instrument, such as error gener- 
ation, completion of operation, etc. using an SRQ signal 
and a status byte. 

a. SRQ Generation Factors 

SRQ generation factors are mainly classified into 
two cases; when an error takes place and when operation 
normally terminates. 

When an error takes place: 

e When an undefined command is received 

e GP-IB command parameter error 

e When the GP-IB command cannot be executed 
e Excessive word length of the GP-IB command 

When operation normally terminates: 

e Completion of storage waveform fetching 
(completion of AVERAGE and PEAK CH HOLD) 

e GO/NO GO judgment result 

e Output termination 


b. Status Byte 

The contents of the SRO generation factors mentioned 
in “a. SRO Generation Factors” can be known by making 
the external controller read out the status byte with a 
serial poll sequence. 

The following describes the status byte: 

e Status byte 


: Normal 
: Error 

: No request 
: Requested 


= © = © 


Not used 


bs b, be bs by b3 by by | 


0110000 1 


Decimal 
display 


97 


Description 


Excessive word length 
of the GP-IB 
command 


GP-IB command not 
executable 
Example) 
Sending an operation 
command during the 
execution of X-Y 
operation in the 
ROLL mode 
GP-IB command 
parameter error 
Underfined command 
received 
Waveform fetch- 
ing completed 
AVERAGE/ 
PEAK CH HOLD 
completed 
Output end nade 
GO/NO GO: NO GO 
GO/NO GO: GO 


100 |0 1100100 


104 
112 


72 


68 
66 


c. Clearing the SRO Signal and Status Byte 
e When the serial poll sequence is conducted 
e When DCL or SDC is received 


5-5-5 Control Message Responses 
The following describes control message responses: 


Description of Response from 


Message the Instrument 
IEC Initializes the interface and makes the 
Listener and Talker functions idle. 
REN Remote operation is enabled when 
MLA is also sent. 
Receives the data on the bus as an 
ATN ; ; 
interface messages and responds to it. 
Used as a delimiter for data transfer 
EOI 
record. 
Unitializes the instrument, interrupts 
DCL, SDC ‘ 
operation and clears SRQ. 
SPE, SPD Performs serial poll operation and sends 


the status byte. 


Clears the LISTENER mode and inter- 
rupts data transfer. Operation can be 


Shi resumed if the LISTENER mode is 
specified again. 
Clears the TALKER mode and inter- 
UNT rupts data transfer. Operation can be 


resumed if the TALKER mode is 
specified again. 

If a current mode is TALKER, it is 
cleared and switched to the LISTENER 
mode. Data transfer is forcibly terminat- 
ed if it is under way. 

If a current mode is LISTENER, it is 
cleared and switched to the TALKER 
mode. Data receiving is forcibly termi- 
nated if it is under way. 


MTA 


DAV, 
NRFD 
NDAC 


Data is transferred by 3-wire handshaking. 


LOCAL key on the panel is pressed. 
Unlocks the panel key and the system is 
under local control. 


GTL 


No response 
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The same operation is done as when the 


[Note 1] LOCAL mode 
When a GTL message is received or the LOCAL 


key on the panel is pressed after terminating 
remote control, the instrument enters the REAL 
mode and other settings assume those provided 
by the panel. (same as when the power is turned 
on). 
[Note 2] Device Clear 

After receiving Device Clear (DCL, SDC), the 
instrument stops handshaking and_ performs 
processing for Device Clear (same as processing 
provided by the STOP key). Handshaking is 
cleared after terminating Device Clear processing. 


5-6 BUS LINE CONFIGURATION 


a. Data Bus (DIO 1 to 8) 
8 bidirectional bus lines for transferring multiline 
messages in a bit parallel and byte serial manner. 


b. Handshake Bus (DAV, NRFD, NDAC) 
Provides 3-wire handshaking in order to securely transfer 
multiline messages on the data bus. 
e DAV (Data Valid) 
Indicates that the data on the bus is valid. 
NRFD (Not Ready For Data) 
Indicates whether the system is ready for receiving 
data. 
NDA (Not Data Accepted) 
Indicates whether data receiving is completed. 


Management Bus (ATN, IFC, REN, SRQ, EO!) 
e ATN (Attention) 
This is a signal output by a relevant controller. 
The state that ATN is True (Low level on the bus line 
because GP-IB is of negative logic) is called the 
COMMAND mode. When ATN is False (High on the 
bus line), it is called the DATA mode. 
In the COMMAND mode, the controller transfers a 
message to all devices on the buses. All messages sent 
by the controller in the COMMAND mode are provided 
by standards. 
In the DATA mode, data is transferred to either Talker 
or Listener. 
e IFC (Interface Clear) 
This signal is output by the system controller and 
used for resetting the interface system. 
When the IFC signal is received, the Talker and Listener 
functions of the instrument are made idle. 
However, it does not affect the contents of a service 


$ 


request and the status byte. 
e REN (Remote Enable) 


This signal is output by the system controller and 


used for switching remote control/local control of 
the device. The device specified as Listener with REN 


being True status assumes remote control. 
If REN is set to False, all devices on the buses will 


be put in a local control state. 


e SRQ (Service Request) 
This is output when the device on the bus requests 
the controller for a service (one of measurement end, 
search error occurrence and program error). 

e EO! (End Or Identify) 
In the DATA mode, this is used as an END message. 
The Talker outputs it to indicate the last byte when 
transmitting data of multiple bytes. 7 
In the COMMAND mode, it is output from a relevant 
controller as an IDENTIFY message. 


Table 5-6 Bus Lines and Connector Pins 


Pin No. Purpose of Use 
1 (LSB) 
2 
3 Data bus 
4 
5 Management bus 
6 
7 Handshake bus 
8 
9 

10 Management bus 
11 
12 Grounding 
13 
14 
15 Data bus 
16 
17 Management bus 
18 
§ ¢ Grounding 
24 GND 
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Figure 5-6-1. Interface Functions and Bus Lines 


Device A 


Has talker, listen- TCA 5 
er and controller peer aaaalieh: 
functions. 

i) Data Bus 

(8 lines) 

Device B 
NOASAAS Ong = 
listener functions. 


Data byte 
Ex. DS-8606C/DS-8605C eee 
) control 
(3 lines) 


Device C 


Has only listener 
function. 
interface 
management 
Device D 
Has only talker dy DIO1 
function. ~DIO8 
DAV 
NRFD 
NDAC 
IFC 
ATN 
SRO 
REN 
EOI 


Figure 5-6-2. Bus Lines and Connector Pins 


DIO6 DIO8’ GND GND GND’ GND 
DIO5 | DIO7. | REN 


SRGRRRR BR BRE 


DIO2 DIO4 DAV NDAC SRQ _- GND 


Section 6 Specific Equipment Commands 


6-1 GP-IB COMMANDS 


GP-IB commands are remote operation control commands to the instrument and sent from the external controller via 
GP-IB. 

The GP-IB commands are classified into the following categories: 

e Remote operation commands 

e Data transfer commands 

As a common matter, however, no multistatement is allowed. 


Format 
The following describes the code and format for the GP-IB commands. 
(1) Input code 
ISO 7-bit code 
(2) Format 


Main Code 


Parameter X, 


Example. ATD 13 

Main code: Code which indicates a control item. 
Consists of a combination of 2 or 3 alphanumerals. 

Parameter: Indicates details of a function specified by the main code. Sets a numerical value/character string. Space be- 
tween the main code and parameter. 


, : Parameter marking-off symbol used when multiple parameters are used. 
Delimiter: Indicates an end of one statement. 
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-_— 
alt 
—— 


a2 2 * eta C.F * 


tome @ 


COMMAND TYPES 


Measurement Parameters 
VERT MODE 

HORIZ DISPLAY 

A SEC/DIV 

B SEC/DIV 

SWEEP MODE 

SINGLE RESET = 
A TRIGGER SOURCE 
B TRIGGER SOURCE 
TRIGGER COUPLING 
TRIGGER SLOPE 


Operation Modes 
REAL/STORAGE/AVERAGE/PEAK CH HOLD/ 
ROLL 

DATA LENGTH 
EQU-SAMPLING 
INTERPOLATION 
TIME BASE 
OUTPUT 

SAVE 

DISPLAY 
RUN/STOP 
STORE REF 


>A OoOQad0s 


(5) 


CURSORS & DELAY 
MEASUREMENT BY CURSORS 
included) 

DELAY TIME 

DATA POSITION 

DISP SCROLL 

CURSOR 

SET (GND level setting) 


Others 
SRQ (SRO mask control) 
DMA (DMA selection) 


Data Transfer Commands 

Waveform data input 

Waveform data output 

SETUP input 

SETUP output 

Auxiliary information output 

Cursor measured value output 

Status sense output 

Collateral information input on waveform 
Collateral information output on waveform 


Memory Card Commands 
AUTO ADVANCE 
FORMAT 

STORE 

RECALL 


(GO/NO GO 


Table 6-2 Remote Operation Commands List 


Item No. Description 


1 MOD wu [X1, X2]. VERT MODE 
2 HDS w [X] HORIZ DISPLAY 
3 ATD uw [X] A SEC/DIV 
4 BTD w [X] B SEC/DIV 
5 OPM wu [X] SWEEP MODE 
6 RST SINGLE RESET 
7 TAS ws [X] A TRIGGER SOURCE 
8 TBS wu [X] B TRIGGER SOURCE 
9 TAC w [X] TRIGGER COUPLING 
10 ATP Ww [X] TRIGGER SLOPE 
11 MES w [X1, X2, X3] REAL/STOREGE (NORMAL, AVERAGE, PEAK CH HOLD, 
ROLL) 
12 DTL w [X] DATA LENGTH 
13 EQS ws [X] EQU-SAMPLING ON/OFF 
14 IPL ws [X] INTERPOLATION 
15 TMB w ([X] TIME BASE 
16 OTP ws [X1, X2] OUTPUT 
17 SAV wu [X] SAVE 
18 DSP wW [X1, X2] DISPLAY 
19 RUN w [X] RUN/STOP 
20 CUR w [X1, X2, X3, X4, X5] Cursor measurement 
21 DT w [X] DELAY TIME 
22 DTP ws [X] DATA POSITION 
23 DAD Ww [X] DiSP SCROLL 
24 ZRO GND setting 
25 SRQ w [X1, X2] SRO mask 
26 DMA wu [X1, X2] DMA selection 
27 JX us [X1, X2, X3, X4] Send command 
28 IX ws [X1, X2, X3, X4] Receive command 
29 FRM FORMAT 
30 REF ws [X1, X2, X3] AUTO ADVANCE, STORE 
31 RCL w [X1, X2] 


RECALL 


6-3 DETAILS OF COMMANDS 


6-3-1 Remote Operation Commands 


CAUTION 


Unless otherwise specified, all the commands 
cannot be accepted in RUN status. 


(1) VERT MODE 


Format 
[x32 ]—~) 
Parameters 


VERT MODE 


*1 Results in a status error in the STORAGE mode. 


ALT (REF OFF)/CHOP (REF ON) 
ALT (REF OFF) 
CHOP (REF ON) 


(2) HORIZ DISPLAY 


Format 
—[x]~> 
Parameters 


HORIZ DISPLAY 


1 A 

2 A INTEN 
3 B 

4 ALT” 


A enn ieee 


“1 Status error occurs in the STORAGE mode. 


(3) ASEC/DIV 


Format 


Cae [x JD 


A SEC/DIV 


Parameters 
X 
Non-ROLL Mode 

1 0.5 sec 

y 0.2 sec 

3 0.1 sec 

4 50 msec 

D 20 msec 

6 msec 

7 msec 

8 msec 

9 msec 
10 0.5 msec 
11 0.2 msec 
12 0.1 msec 
13 50 usec 
14 20 usec 
15 usec 
16 [usec 
17 psec 
18 usec 
19 0.5 usec 
20 0.2 usec 
21 0.1 usec 
22 50 nsec 


ROLL Mode _ 
500 sec 
200 sec 
100 sec 


*1 Cannot be set in the EQU-SAMPLING mode. 


(4) BSEC/DIV (5) SWEEP MODE 


Format Format 
~Gma)—[x]~) Con) —[x]—9 
Parameters Parameters 
x B SEC/DIV SWEEP MODE 
ROLL Mode AUTO 

4 msec 50 sec NORM 

5 msec 20 sec SINGLE 

6 msec 10 sec 

7 msec 5 sec 

8 msec 2 sec 

g msec 1 sec (6) SINGLE RESET 
10 0.5 msec 0.5 sec 
11 0.2 msec 0.2 sec _ Format , 
12 0.1 msec 0.1 sec 

o sec 0.1 sec net # ) 
14 usec 0.1 sec 

15 ysec 0.1 sec 

16 | usec | 0.1 sec [Note] This command is acceptable even in RUN status. 
17 usec 0.1 sec 

18 pusec 0.1 sec 

19 0.5 usec 0.1 sec 
20 0.2 usec 0.1 sec 
21 0.1 psec 0.1 sec 
22 50 nsec 0.1 sec 


*1 Cannot be set in the EQU-SAMPLING mode 


(7) A TRIGGER SOURCE 


Format 


Gas )—[x] =D 


Parameters 


A TRIGGER SOURCE 


(8) BTRIGGER SOURCE 


Format 
ea Gall a 
Parameters 


B TRIGGER SOURCE 
RUNS AFTER DELAY 
TRIG’D 
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(9) TRIGGER COUPLING 


Format 
—|x|~) 
Parameters 


—_— 


TRIGGER COUPLING 
AC 

HF REJ 

DC 

TV 


(10) TRIGGER SLOPE 


Format 
<t| | or 
Parameters 


TRIGGER SLOPE 


(11) REAL/STORAGE (NORMAL, AVERAGE, 
PEAK CH HOLD, ROLL) 


Format 
—[¥4,30,8]— > 
Parameters 


REAL (Initial status) 
NORMAL (STORAGE) 
AVERAGE (STORAGE) 
PEAK CH HOLD (STORAGE) 
ROLL (STORAGE) 


COUNT (Specified Times) 
2 times | 


4 times 

8 times 
16 times 
32 times 
64 times 
128 times 
256 times 


#1 


On oOo Fr WD — 


oo 


| 
oy 


*1 Setting disabled in AVERAGE. 


REPEAT ON/OFF*? 
OFF 

ON (0 SEC) 
ON (1 SEC) 
ON (2 SEC) 


X2 or X3 


OND — 


*1 The following describes how to specify X2 and X3: 


REAL 


NORMAL REPEAT — 

AVERAGE COUNT REPEAT 
(1 to 8) 

PEAK CH HOLD COUNT REPEAT 

(except °°) (1 to 8) 

PEAK CH HOLD COUNT — 


(oq 
ROLL 


(—1) 


[Note] ‘’—’’ denotes impossible to set. 


(12) DATA LENGTH 


Format 
—[x]+) 
Parameters 


DATA LENGTH 
1k word 
16 k words 


(13) EQU-SAMPLING (15) TIME BASE 


Format Format 
—[x|-> fei 
Parameters Parameters 


TIME BASE 


EQU-SAMPLING ON/OFF 
OFF (Initial status) 
ON 


(14) INTERPOLATION | (16) OUTPUT 
Format Format 

Crs )—[x]—> Cor) [x2] 
Parameters Parameters 


INTERPOLATION 


- Pail Output Type 
OFF (Initial status) fy) = 
LINEAR (Initial status) 


SINE | CAL 
SCALE 
WAVEFORM 
SCALE + WAVEFORM 


[Note] ‘‘—"’ denotes impossible to set. 


(17) SAVE 


Format 
oe en ee 
Parameters 


SAVE CHANNEL 
SAVE CH1 
SAVE CH2 


(18) DISPLAY 


Format 
[x72] 
Parameters 


_CH1 DISP 
INPUT (Initial status) 
SAVE 


CH2 DISP 
INPUT (Initial status) 
SAVE 


(19) RUN/STOP 


Format 
rote AD 
Parameters 


RUN/STOP 


[Note] This command is acceptable even in RUN status. 
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(20) CURSOR MEASUREMENT 


Format 


Cour 4 )— X1, X2, X3, X4, X5 | —= = 


Paramenters 


Measurement Item 
OFF 
AVOLTAGE 

ATIME 

VOLTAGE RATIO 
PHASE 

GND REFERENCE*! 
PEAK TO PEAK 
MAX & MIN 
GO/NO GO*? 


OnN DOO FP WDNY — OC 


*1 When using GND values of auxiliary information or 


waveform collateral information. 


Before taking the waveform, be sure to enter the 
cursor measurement mode of GND REFERENCE 


and execute a command of GND setting. 


X2 to X5: Cursor setting 


Measurement Item 


OFF — 

AVOLTAGE H1 cursor 
ATIME V1 cursor 
VOLTAGE RATIO H1 cursor 
PHASE V1 cursor 
GND REFERENCE V1 cursor 
PEAK TO PEAK V1 cursor 
MAX & MIN V1 cursor 
GO/NO GO V1 cursor 


—2048 to 2047 
V cursor 0 to 4095 
REF Waveform width: : Oto 255 
—— : Impossible to set 


[Note] H cursor 


*2 Information of V1 cursor, V2 cursor and REF wave- 


form width can be found in REF memory waveform 

collateral information and SETUP information. 

Therefore, GO/NO GO cursor position and REF wave- 

form width will follow the last command information 

of the following three commands. 

@) Integrated setting by SETUP information (IX .) 

@) Selection of REF memory number for reference 

waveform (RCL command) 

(3) GO/NO GO setting by cursor command (CUR 

command) 

Ex.) When a desired cursor information is not stored 
in the REF memory waveform collateral informa- 
tion to be a reference waveform in advance. 
(Refer to GO/NO GO.) 

If GO/NO GO is set by “CUR 8, X2, X3, X4” 
first and reference waveform is set by “RCL 4 
m, n,” then the cursor position and REF wave- 
form width become that of REFm (or n) wave- 
form collateral information instead of X2, X3, 
X4. 

In this case, select a reference waveform by RCL 
command first and set GO/NO GO range by CUR 
command, 


Cursor setting 


STRTC cal 


H2 cursor 
V2 cursor 
H2 cursor 
V2 cursor 
V2 cursor 
V2 cursor 
V2 cursor 


ee ey 
ae aed ny 


REF H1 cursor REF H2 cursor 
REF V1 cursor REF V2 cursor 


ee ——e 
ee a 
owns ees me 


REF waveform ae 
width 


(21) DELAY TIME 


Format 


~Ga)—[x]~> 


Parameters 
X : Oto 4095 
Can be set by every 0.0025 div between 0.2 and 
10.4375 div. 


(22) DATA POSITION 


Format 
—[x]—) 
Parameters 


DATA POSITION 
0 div (Initial status) 
1 div 
2 div 
3 div 
4 div 
5 div 
6 div 
7 div 
8 div 
9 div 
10 div 


oon oauw1nh WN —]—] O!|xX 


—_ 
oO 


(23) DISP SCROLL 


Format 
—|x|~) 


Parameters 
X : Oto 16383 
Indicates a display address. When a parameter 
indicates an odd-number address, it is internally 
adjusted to an even number. 
[Example] 1—> 0 
15> 14 


(24) GND SETTING 


Format 


sont | EnE2 Doerr 


[Note] This is valid only when GND REFERENCE is 
selected for cursor measurement. 


(25) SRQ MASK 


Format 
[am] 
Parameters 


MASK ON/OFF 


OFF (Initial status) 
ON 


X2 : Value to be masked (decimal number). 
See ‘’5-5-4 Status Output” in Section 5. 


[Note] All are allowed (MASK OFF) when the power 
is turned on. 


(26) DMA Selection 


Format 
—|x]—) 
Parameters 


DMA Selection 
DMA not used (Initial status) 
DMA used 


[Note] This command is valid until next change. This 
is valid only for binary transfer of waveform data 
transfer and it helps high speed transfer of this 
unit. However, in GP-IB, data transfer is done 
while doing handshake with the function of the 
other device and the speed is determined by the 
slowest device. 


6-3-2 Data Transfer Commands 


(27) SEND COMMANDS 


a. Waveform Data Read-out Command 


Format 


IX us )—*| — X1,X2, X3, X4 —@ 


Parameters 


Transfer Memory File 


M10 CH1 INPUT 

Mi1 CH2 INPUT 

M12 CH1 SAVE 

M13 CH2 SAVE 

M20 CH1 DISP 

M21 CH2 DISP 

M22 REF1 Display 

M23 REF2 Display 

FOO1 REF1 (Main memory) 
FOO2 REF2 (Main memory) 
FOO3 REF3 (Memory card) 


Q 


‘Data Length Read from File (number of data) 


1 1k.word (1024) 

2 2k words (2048) 

4 4k words (4096) Can be set 

8 8k words (8192) | *tM10to M13 


16k words (16384) 


X4 : Transfer start block 
0 to 15 (by 1 k word) 


[Note] ‘0’’ when other than M10 to M13. 


CAUTION 


When the waveform is fetched in the AVERAGE 


or PEAK CH HOLD mode or with a data length of 
1 k word, a data length for M10 or M11 is 1 k word. 


b. SETUP Read-out Command 


Of panel key information currently set, this command 


reads out all of it managed by software. 


Kas —|s|/—) 


Number of data: 63 


Format 


[Note] The number of data in the SETUP file differs 


between writing and reading-out. 


c. Waveform Collateral Information Read-out Command 


Format 
—[x ]-> 
Parameters 


Waveform Collateral Information File 


D10 CH1 INPUT 

D11 CH2 INPUT | Number of 

D12 CH1 SAVE | data: 18 

D13 CH2 SAVE 

D22 REF1 Display 

D283 REF2 Display 

1001 REF1 (Main memory) 

1002 REF2 (Main memory) + Number of 
1003 REF3 (Memory card) 


2 
REF122 (Memory card) 


*1 The accessory memory card is 1003 to 1032. 
A sample program is shown in Section 6-4-3. 


d. Auxiliary Information Read-out Command 


Format 


-GD-Te]-> 


Number of data: 14 (7 pairs) 


Output 
Refer to “Sending the Auxiliary Information,” 


Parameters 


Input Result Memory File 


M10 CH1 INPUT 

M11 CH2 INPUT 

M12 CH1 SAVE 

M13 CH2 SAVE 

M20 CH1 DISP 

M21 CH2 DISP 

M22 REF1 Display 

M23 REF2 Display 

1001 REF1 (Main memory) 
1002 REF2 (Main memory) 
1003 


REF3 (Memory card) 
2 : 
REF122 (Memory card) 


“1 The accessory memory card is 1003 to 1032. 


e. Cursor Measured Value Read-out Command | 
This command sends a value of cursor measurement 

currently under way. The first data shows the number o 

data sent subsequently. : 


Format . 
Cae )—|e|—> 
Output 


Refer to ‘Reading out the Cursor Measured Value.” 


f. Status Sense Output (28) RECEIVE COMMANDS 
This command outputs the current RUN mode and 
a GO/NO GO judgment result. a. Waveform Data Write Command 


Format Format 


~GD-F)-2 =) —-[ wae ]-2 


Number of data: 3 


[Note] This is acceptable even in RUN status. Parameters 


Transfer Memory File 


1) D10~D13: The sweeping ranges of waveform col- M10 CH1 INPUT 
lateral information and of the current setting are M11 CH2 INPUT 
compared and enlarge or compress the waveform M12 CH1 SAVE 
data display transferred to the main unit. M13 CH2 SAVE 
However, when contradictory settings are made, M22 REF1 Display 
“SETUP” display may appear on the screen. M23 REF2 Display 
Ex.) Either channel cannot be compressed enough: F001 REF1 (Main memory) 
Sweeping range of waveform collateral information F002 REF2 (Main memory) 

1 ms/div F003 REF3 (Memory card) 

Current setting range in the main unit " 


10 ms/div 
2) D22,23 and 1001 ~ 1122 
REF memory readout display on the upper left of the “1 The accessory memory card is from F003 to F032. 
screen changes according to waveform collateral in- 
formation. 


ASCII 
BINARY (2 byte 1 word) 


Data Size Written into File 


1 1k word (1024) 

2 2 k words (2048) 

4 4k words (4096) Can be set 

8 8 k words (8192) | atM12,M13 


16 k words (16384) 


X4 : Transfer start block 
0 to 15 (by 1 k word) 


[Note] Selectable for M12 and M13 when the data length 
is 16kW. Otherwise 0. 


CAUTION 


When the data length is 16k words, M10 or 
M11 cannot be set. Also, in the RUN mode, writing 
is disabled. 


b. SETUP Writing Command 

This command rewrites all panel key information man- 
aged by software. When information impossible to set is 
received, no relevant panel key processing is done. 


Format 


a oa 
Number of data: 53 


Setting Order of SETUP Receive Data 
When SETUP data is received from GP-IB, each function 
is executed in the following order: 


1. V-MODE 
2. STORAGE MODE 
3. REAL/STORAGE 
4. TIME BASE 
5. DATA LENGTH 
6. EQU-SAMPLE 
7. INTERPOLATION 
8. DISPLAY 
9. OUTPUT 
0. CURSOR MEASUREMENT 
AVOLTAGE 
ATIME 
VOLTAGE RATIO 
PHASE 
GND REF 
PEAK TO PEAK 
MAX AND MIN 
GO/NO GO 
DELAY TIME 
DATA POSITION 
DISP SCROLL 
11. DELAY TIME (hard setting only) 
12. TRIGGER SOURCE 
TRIGGER COUPLING 
TRIGGER SLOPE 
SWEEP MODE 
HORIZ AFTER/TRIG’D 
A SEC/DIV 
B SEC/DIV 


1 


Sequentially viewing from 
the top, one turned on 
first is executed. 


When all are turned off, 
execution ends. 


c. Waveform Collateral Information Writing Command 


Bt wen ma 


Waveform Collateral Information File 


Format 


Parameters 


D10 CH1 INPUT 

D11 CH2 INPUT | Number of 

D12 CH1 SAVE | data: 18 

D13 CH2 SAVE 

D22 REF1 Display 

D23 REF2 Display 

1001 REF1 (Main memory) 

1002 REF2 (Main memory) + Sumber of 
1003 REF3 (Memory card) 


" 
REF122 (Memory card) 


“1 The accessory memory card is 1003 to 1032. 


[Note] The number of data of information incidental 
to waveforms depends on the files. 
[Note 2] Transfer waveform collateral information to 
this unit before the data of corresponding 
waveform. 


Waveform Collateral Information Data (27 data) 
IX 4 F003, 3, LO 


Waveform Data (1024 data) 


Ex.) 


Reference 

Information of sweeping range at input of waveform is 
included in the waveform collateral information. 

When waveform collateral information is transferred to 
the main unit together with the waveform data, the main 
unit works in the following ways according to the contents 
of information. | 


6-3-3 Memory Card Commands. 
(29) FORMAT 

This command formats a memory card. 
Format 

wav) 

(30) STORE 
a. AUTO ADVANCE OFF 
Format 


Gr )—| 0 |= 


b. AUTO ADVANCE ON 


Format : 
GF) [axe | D 
Parameter 


X1 (File number for start) : 3 ~ 122 
X2 (File number for stop) :3 ~ 122 


[Note] If RUN status is set after AUTO ADVANCE 
is ON, AUTO ADVANCE will start. 


c. STORE REF 
This command stores the waveform in REF memory. 


Format 
—[2xW2]— > 
Parameter 


CH1/CH2 


X2 (File number of store) : 1 to 122 


(31) RECALL 


Format 


Caer) [x32 |= 


X1 (File number to recall to REF display memory): 
wre 122 


REF1/REF2 Display Memory Designation 


[Note] The actual waveform display on the screen is 
according to VERT MODE (MOD command). 


6-4 SAMPLE PROGRAM | 


6-4-1 PC-9801 (I) 
Waveforms taken in by the instrument are transferred to the controller and displayed. 


10 °xkeekkeeee DS- 8606/08 38605 GP-IB TEST PROGRAM kxeaxkk&keaak ke 
4? Sid 

ao ore 1LFC 

47) ISET REN | 

59 DM=30 °DS-8606 : GP-IB ADDR=30 
69 S$=0 

(0 CMD DELIM=0 

70 - S00. OFF 

91) ON SRQ GOSUR *INTR 

109 SRQ ON 

119 WaYTE 8H14;3 “DEVICE CLEAR 

tee wee 

130 DIM BUFFER1¢C1023) 

149 DIM BUFFER2¢(1023) 


150 °wxekKekaAKKK SET SETUP ke kk&kkkkk ken" 


160 PRINT DM$s"RUN O" “RUN/STOP STOP 
170 PRINT@ DM;"MOD 4,0" *vV MODE DUAL ,REF OFF 
180 PRINTS DMs"HDS 1" 7H DISPLAY A 

190 PRINTO OMs"ATD 14" “A TIME/DIV 20USEC/DIV 

200 PRINTA DMs"TAS 1" *A TRIG.SOURCE CH1 

210 PRINTa@ OM$s"TAC 1" *TRIG.~ COUPLING AC 

220 PRINT@ DMs"ATP QO" “TRIG. SLOPE + 

230 PRINT@ OMs"MES 1,1"  *STORAGE MODE NORMAL,COUNT 2 
240 PRINT@ DMs"DTL O" “DATA LENGTH 1K WORD 

250 PRINT@ DMs"IPL OQ" “INTERPOLATION OFF 

269 PRINTS DMs "TMB YQ" “TIME BASE INT 

270 PRINT@ DM3"DSP 0,0" “DISPLAY CH1,2 INPUT 

280 PRINT@ DM3"CUR OQ" >CURSOR OFF 

290 PRINT& DMs"DTP OM “DATA POSITION ODIV 

300 PRINTS OM3s "DMA 1" “DMA OFF 

310 PRINTa DM3"OPM 3" “SWEEP MODE SINGLE 

320 PRINT@ DOMs"RUN 1" - “RUN/STOP RUN 

330 PRINT@ DMs "RST" *SINGLE RESET 


ZG Sea aKaKKAR Rhea K KKK WAIT FOR SRO= 72 CWAVE IN) wukkuke 
550...° 

$60 IF S<> #2 THEN GOTO: 360 

370 PRINTa DMs "RUN OO" 

3380 CuK KR KKKKKKe CHIT WAVE DATA RCV cura xkaeakn 


be 8 
400 PRINT@ DMs"JX M10,3,1,0" 
410 WBYTE 8H3F ,64+0M,32+C(ITEEEC1) MOD 32); ’ UNL,MTA,MLA 


£20 FUR i120 0" TG23 
4 30 RBYTE ;B8UFFER1CI),LO 
440 NEXT I 


Comments 


Line number Contents 

10 to 110 Initial setting 

120 to 330 The instrument setting 

340 to 370 ‘SRO is transmitted to the controller on completion of Data writing. 


Receiving SRQ, the controller performs the serial polling, and when the number is found to be 72 — 
(finishing taking in waveforms), it stops taking in waveforms. 


380 to 440 | Transferred in binary system to the array on which the data, 1 kword, entered into CH1 has been 
declared. 
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6—20 


Sek kk kkkeaekkxw CHZ WAVE DATA RCV Kew ue eka KKK KK 
PRINT OMs"JX M11,3,1,0" 
ABYTE &8H3F ,64+DM,32+CITEEEC1) MOD 32); 
Fon roo JO 3023... 
RBYTE s;@8UFFER2CI),LO 
NEXT I 


t 
» 


Cie 

SCREEN 2,0 

AINDOW € 0Q,-128)-¢€1024,128) 
VIew (€50,10)-¢€400, 200) 


rFOR-12,.0.TO0 1023 
YY=BUFFERICI) 
Be ¥X¥2d27.THEN YY2VYY¥-256 
PSET oS as oe 

NEXT I 

POR +120. TO.1023 
YY=f@UFFER2C1) 
IF ¥YY¥>127 THEN YY=YY-256. 
PSET CI,-YY) 

NEXT I 

cND 

x INTR 

POLL Di,S 

PRINT “wxeexeeee INTERRUPTED S="35S 

SRQ ON 

RETURN 


“UNL,MTA,MLA=30 


ek kkk DISPLAY CH1 & CH2 WAVE DATA kkkkk kkk kke 


Comments 


Line number Contents 
450 to 510 Transferred in binary system to the array. 
530 to 680 Waveforms are displayed based on the data stored in the arrays. 
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6-4-2 PC-9801 (II) 
Transfers the setpu data of this instrument to the controller to display it. 


1 O° ok oie fe fe fe oe 2k of eke fe fe 2 ke ake oe fe ae ke ake fe fe fe ake fe ae ke af 2k ake ate 2 Fe fe fe ake 2c ke ake ke oe ic 2c 2k 2k 


20 '* DS-8606/C, DS-8605/C * 

30 '* DS-6612/C, DS-6411/C * 

40 'x SETUP DATA READ SAMPLE PROGRAM * 

BO 8 ok ok fe ake ofc of 2k fe ote of ok oie ake ote of 2 ake ote ote ake oe fe ake fe of oe fe 2 ke ake ake oe kc ote ok oft oe ote ake ofc fe oe ake ake oe 

60 ISET IFC ' INTERFACE CLEAR 
70 ISET REN ~ " REMOTE ENABLE 
80 DM=30 ' GP-IB ADDRESS 

90 S=0 

100 CMD DELIM=0 ‘ DELIMITER : CRLF 


110 SRQ OFF 
120 ON SRQ GOSUB *INTR 


130 SRQ ON : 

140 WBYTE 8H14; ' DEVICE CLEAR 

150 CLS 3 

160 DIM SETUP(63) | "SETUP DATA STORAGE ARRAY - 
170 COMMAND$="JX S" "SETUP DATA RECEIVE COMMAND 
180 PRINT@ DM;COMMAND$ * SEND COMMAND 

190 INPUT@ DM;SETUP(1) "RECEIVE FIRST SETUP DATA 
200 FOR I=2 TO 63 

210 INPUT@ ;SETUP(I) ' RECEIVE ALL DATA 

220 NEXT I 

230 FOR I=1 TO 21 ' DISPLAY ALL DATA 

240 LOCATE 0,1:PRINT "“SETUP{# #8 No.";I3;"="3SETUP(1); 

260 LOCATE 24,1:PRINT “SETUPTA @ NO. ";21+1; "="; SETUP(2141); 


200 LOCATE 49,1: PRINT “SETUPTY PR Noi"; 4241; "="; SETUPC42+1); 
270 NEXT I 

280 STOP 

290 END 


310 *INTR "SRO PROCESSING ROUTINE 
320 POLL DM,S 

330 PRINT "kok RRR ROKK INTERRUPTED S="3;S 

340 SRQ ON 

350 RETURN 
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6-4-3. PC-9801 (III) 


Transfers the CH1 waveform collateral information of this instrument to the controller to display it. 


10 ORO OOO OI OR I IOI OR IOI OR IO RIOR OR I OR IOI OR KOK OK 


20 '* DS-8606/C, DS-8605/C * 

30 '* DS-6612/C, DS-6411/C * 

40 '*WAVERORM COLLATERAL INFORMATION READ SAMPLE PROGRAM * 

BO ROO OI IOI IO OIC RIOR IOI IOI OI IR II OK 

60 ISET IFC ' INTERFACE CLEAR 

70 ISET REN * REMOTE ENABLE 

80 DM=30 ' GP-IB ADDRESS 

90 S=0 7 

100 CMD DELIM=0 ‘DELIMITER : CRLF 

110 SRQ OFF 

120 ON SRQ GOSUB *INTR 

130 SRQ ON bees 

140 WBYTE &H14; ‘DEVICE CLEAR 

130 CLs 3 

160 DIM SUB(63) ‘ WAVEFORM COLLATERAL INFORMATION STORAGE ARRAY 
170 COMMANDS="JX D10" '" SETUP DATA RECEIVE COMMAND 

180 PRINT@ DM; COMMANDS * SEND COMMAND 

190 INPUT@ DM;SUB(1) "RECEIVE FIRST WAVEFORM COLLATERAL INFORMATION 
200 FOR I[=2 TO 18 

210 INPUT@ ;SUB(I) " RECEIVE ALL DATA 

220 NEXT I | 

230 PRINT '* %* WAVEFORMCOLLATERALINFORMATION %*& * 

240 FOR I=1 TO 9 t ALL DATA DISPLAY 

250 LOCATE 0,1:PRINT "COLLATERAL INFORMATION No."3I3"="sSUB(I); 

260 LOCATE 24,1:PRINT "COLLATERAL INFORMATION No." s9+]5"="sSUB(9+4I); 
270 NEXT I 

280 STOP 

290 END 

300 ! 

310 *INTR ' SRO PROCESSING ROUTINE 


320 POLL DM,S 

330 PRINT “ook INTERRUPTED S=";S 
340 SRQ ON 

350 RETURN 


6-4-4 HP-216 (I) 


Waveforms taken in by the instrument are transferred to the controller and displayed. 


‘eee INITIALIZE #3+# 


pial 0 canes if 
af } nae ax 
4) ! 


Ao INTEGER. Buffer’ (2047) . BUFFER 

wel INTEGER But ferSec2047) BUFFER 

&O ASSIGN @bufferl TO EUFFER Bufferi (*) 
ft) ASSIGN Buffers TO BUFFER Buffera(#) 
ot) QSSlGN @Device TO 730 


oct Mii) 7 


| eae, | ON INTER 7 GOSUE 
~ Lp ENABLE INTER 732 


WI 
id 


1°20 LEAR 


170 !¥ee SET SETUF ### 


Lio OUTPUT @Deyice USING "R's "RON oO" 
=O QUTRFUY @Device USING "R's "MOD 4,0" 
eit OUTFUT @Device USING "E's "HDS 1" 
eet) OUTPUT @Device USING "E's "ATR 14" 
naw OUTPUT @Device USING "E's "TAS 1" 
AMD QUTFUT @Deyice USING "Rs" TAC 2" 
eae OUTPUT @Device USING "K's: "ATF O" 
tek a OUTER, .@Dev ie eis ING. bee! MES. 2, 1a 
2/Q OUTPUT @Device USING "EE"; "DTL Oo" 
230. .ovelRUT: @Device USING “Ks 1FL oO" 
2¢2 opATPUT GDevice USING "K"s" TMB 0” 
OO GuUiPuUT @Device USING “K“s “DSF 0,0" 
a kite DUTFUT @Device USING "E's "CUR 0" 
ie OUTFUT @Device USING “E"y"DTF oO" 
mi QOUTFUT @Device USING "E's "DMA 1" 
SAO OUTPUT @Device USING "EK"; "DFM 2" 
See) QOUTFUT @Device USING "EF"; "RUN 1" 
SO) BUbEUT @Device USING TK": "RST" 


“=8 ‘as ‘38 ‘se ‘S28 ‘os ‘B38 ‘sg “# 


“ge “53S ‘ms 


SEBO te Ot PP es Pe Cd oe 

PD OUTPUT @Device USING “EK"s "RUN oO" 

Ac) 3 

410 !### CHL WAVE DATA RCV, ### 

Aza | 

A) SUT Spevi ce US Ng he oA PIE eke 
gee TRANSFER @Device TO @Bufferi;COUNT 2o48 
ASO ! 

Ai) 280 CAS WAVE DATA: RLY. tes 


Amy 3 


4 
Bere) OUTS Peeve e Sr OR” Se Pe sy 
a 


ee TRANSFER @Devicea TO @Buttere:sLuoUNT 2o4e 


Comments 


Line number 


10 to 150 


170 to 360 


380 and 390 


410 to 450 


470 to 510 


Contents 


Initial setting 


The instrument setting 


SRQ is transmitted to the controller on completion of Data writing. 
Receiving SRQ, the controller performs the serial polling, and when the number is found to be 72 
(finishing taking in waveforms), it stops taking in waveforms. 


Transferred in binary system to the array on which the data, 1 kword, entered into CH1 has been 
declared. 


Transferred in binary system to the array. 


1 #44 GRAPHICS W4VE DATA #24 


ai 
ae 


ISCLEAR 


60 GRAPHICS ON 
7O WINDOW O,1033,-128,129 
Ao  VIEWRORT Oo, 400,0, 200 

. 


Weeete! et ae ee 


FO MOVE Oa 


7 ost) FOR T=0 TO 1022 
ee PLP out Perit P76 
Pag Nesas T 


7a macau 4), 0t ters (0) /256,-2 
770 PUR ied TO 123 

Fm Peay Tl seerrers (1) 7236 
ring © MEST. I 


aig cise. 7 

S20 STOFr 

Bo Sys 

SA) S=SFOLL (@Devirce) 

ae, DSP See TAT ERRUPT ED Sees 
Rec ENABLE INTR 732 

a7 RE TURN 

Sao OEND 
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Comments 


Line number Contents 


530 to 820 Waveforms are displayed based on the data stored in the arrays. 


6-4-5 HP-216 (11) 


Waveforms taken in by the instrument is printed out to the plotter through the controller. The instrument and the plotter 


can be set as follows. 
The instrument..... ADDRESS 30 CR LF 
Pitti ges bk Aw ira os ADDRESS 5 


fey) ete INT TIALTZE wee 


fn 8. Sen) 
i ; 


Ay ASSIGN @Dv2 TO 7OS 


al TN sy 
= ASSIGN @Device TO 730 
50 ABORT 7 | 
7O CLEAR 7 


oC OM INTR 7 GOSUB Srq 

10 ENABLE INTR 7:2 

Pin 

LEO ' #4e# PLOTTER OQUTFUT SETUF «+++ 
sy. 

1249 QOUTFUT @Device USING "Kk" 
180 OUTPUT @Device USING "RE" 
149 OUTFUT @Device USING "Er" 
170 OUTFUT @Device USING "Ek" 
180 OUTFUT @Device USING "kK" 
190 QUTFUT @fevice USING "kh" 
200 OQUTFUT G@Device USING "EK" 
fe GS ae 

220 |! a¥#8 QUTFUT START **+* 
Pkt 9 

240 WAIT 1 

250 SEND 7:CMD UNL UNT TALE 7O LISTEN 5 
240 SEND 7:;DATA 

270 IF S=48 THEN GOTO 290 

2380 GOTO 270 

290 ! 

200 GOCAL 7 

210 STOF 


"RUNS O°. 1) STOP 

"MES 1,1" ' NORMAL 
"MOD 1,0" ' Hi 

5 a oe 

"ATD 14" ! 2OUSEC/DIV 
ee 

SR 


SRS os Bios 2 Oe o 
RUN 


“SR -3a8 °38 ‘ue “SR ‘sq “we 


aot 
al Ps {) y 
ce 6 Se 


ted 

Be 

a 

4) 

= 

—e 
| 


2 or Pee INTERRUPTED S=";5 
oft RE TORN 
a END 
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Comments 


Line number 


10 to 100 


120 to 200 © 


220 to 310 


Contents 


Initial setting 


The instrument setting 


Designate the instrument as a talker and the plotter as a listener. 


After printing out, the plotter receives SRQ, performs the serial polling. When the number is found 


to be 68 (finishing printing out), it is localized and ends the polling. 


6—29 


MEMO 


Section 7 RS-232C Interface 


7-1 General 


The instrument allows DS-505 (unit for RS-232C) to 
be attached to it. 

When DS-505 is attached, an automatic measuring 
system can be easily configured by connecting to a personal 
computer, etc. which has the RS-232C interface. 


7-1-1. Interface Functions 


This instrument can be remote-controlled through 
external units and can exchange data with them. And 
this is in conformity with EIA RS§-232C electrically and 
mechanically. 


7-1-2 Construction 
This instrument can be connected to an external con- 


troller (mini-computer, personal computer, etc.) or a 
plotter (HP-GL format) via RS-232C. 


7-1-3 Specifications of RS:232C 


Synchronous/asynchronous: 
Asynchronous 
Character length: 
7 or 8 bits 
Parity Enable: 
Disabled or Enabled 
Parity Sense: 
Odd parity or even parity 
Stop Bits: 
1 or 2 bits 
Baud Rate: 
600 BPS, 1200 BPS, 2400 BPS, 4800 BPS or 9600 BPS 


CAUTION 


This instrument is to be used under conditions 
which are relatively good electrically and physically. 


7-2 COMMUNICATION PARAMETERS 


7-2-1 General 


To perform data transmission correctly using the 
RS-232C, it is necessary that the communication para- 
meters of the DS-8606C correspond to the transmission 
parameters of the RS-232C device to be connected. 

Setting of transmission parameters including baud rate, 
character length, stop bit, parity bit, and record delimiter 
is required. 

A typical character frame on the data line is as shown in 
Fig. 7-2. 


a. Character Data Bit 
A character data bit is a binary code for which the 
character to be transmitted. Set to 7 bits or 8 bits. 


b. Parity Bit 

A parity bit is to detect whether each bit in a character 
is correctly received and error is detected by making total 
number of bit ‘‘1’’ in the entire characters sent either even 
or odd. Set to parity enable and parity sense. 


Figure 7-2. Character Format 


| 

| o.4 oh RO 
a ae aaa csi Wy gigerameaa es cal 
; Character 

; Start Bit Data Bit 

! 


| 


1 Character 


Beginning of 

Character 
Character length : 7 bits 
Parity bits even parity 
Stop bits : 2 bits 


—-—~ 
| Stop Bit 


Parity Bit 


c. Stop Bit 
A stop bit indicates the end of each character. Set to 


1 bit or 2 bits. 


d. Baud rate 

Sets the transmission rate (baud rate) of the interface. 
When the baud rates of equipment connected via the 
RS-232C are different, normal data transmission is impos- 
sible. Specity one of 75, 150, 300, 600, 1200, 2400, 
4800 and 9600 (BPS). 


e. Start Bit 
A start bit announces a receiving equipment that a new 
character is being sent out. 


f. Record delimiter 
This delimiter is intended for showing the end of data 
string, data block and data record, that are transmitted 
between the controller and this instrument. 
LF, CR or LF CR is selected. 
LF : Line Feed 
CR : Carriage Return 


iene Start Bit for Next Character 


! 
End of 
Character 


7-2-2 Setting the Communication Parameters 


When DS-505 is mounted, every time |STORAGE| is pressed, the screen is changed over as follows: 


MEMORY CARD Character Screen 
REAL Screen —> STORAGE measurement Screen —> STORAGE Character Screen — and RS-232C Character Screen 


Setting the Communication Parameters on the RS-232C character Screen. 


RS-232C Character Screen Operating Method 


* Index keys ( : ) 


Select the item you want to set. 
Pressing moves a mark ‘'?"’ upward, and 


moves it downward. 


* Rotary encoder 
Set the items specified with the mark ‘‘?” 


Backing up the set item 


The information set as above is stored in the nonvolatile RAM. So it is kept valid even when the power supply is put off, 
and backed up until it is set otherwise. 


7-3: DATACODES 


The following codes are selectively used in order to 
represent the contents of data groups, etc. with RS-232C 


commands or data transfer. 
¢ ASCII code 
¢ Binary code 


a. ASCII Code 
All of ISO7 Bit Code 


vevm |b | bf bef os] om |] mL 


Represents 1 character 


Write : Ignored 
Read-out : 0 


b. Binary Code 
Data contents are shown in binary numbers. 


7-4 DATA TRANSFER FORMAT 


Data transferred on RS-232C consists of components; 
string, block and record. 


—- 
String 
Block 
Record 
X : String delimiter 
Y : Block delimiter 
Z : Record delimiter 
String : Group of a series of data bytes which shows 
one value 
Block : Group of strings which shows the same type 
Record : Group of block (strings) to be transferred 
at one time 


For this instrument, however, the block and record 
are equal to each other. To mark off the record, ASCII 
transfer format uses CR/LF/CRLF, but this cannot be used 
in binary transfer format. So mark it off by the number 
of bytes. 


7-4-1 Strings by Transfer Type 


Data transfer of this instrument includes waveform data 
input/output, SETUP input/output, auxiliary information 
output and cursor measured value output. 

The following describes the strings for each transfer 
type. 


Table 7-4-1 


Waveform Data Internal Representation 
The internal representation of waveform data is treated 

as a signed 1 byte (2’s complement). 

A signed 1 byte (2's complement) is a representation 
which treats the upper most bit as a sign. The corres- 
pondence of a signed 1 byte and the screen is shown 
in Figure 7-4-1. 

Vertical axis resolution: Approx. 10 div on screen is 
represented by 8 bits (236 steps); therefore, the 
resolution is 25 dots/1 div. 

Horizontal axis display resolution: Approx. 10 div on 
screen is represented by 1 kw (1024); therefore, the 
resolution is 100 dots/1 div. 

The value of sweeping range SEC/DIV is divided by 

100 and the reciprocal of the resulting value is the 

sampling rate at that sweeping range. (However, DS- 

8606C: Max. 20 M samples/S) For 16 kw, the actual 
sampling rate of input result memory and SAVE 
memory is different from the one on display. 

In that case, the value is ten times larger per 1 kw 

sampling rate. (However, DS-8606C: Max. 20 M 
samples/S) 


Figure 7-4-1. Correspondence of a Signed 1 byte and 


TE TI gsiemens in ee ea ci 


Binary data Decimal value 
+§ div ----------------. ate ok & he eee +127 


+4 div | i 
00000010 ...... +2 
00000001 ...... +1 


0 div 00000000 ..... 0 
117171111... —1 
11111110 ...... —2 

—4 div | 2 

48idiv. lets shy -paee 4—~10000000...... {2a 


[Note] The broken lines stand for the area outside the 


screen. 


—_-—_—_—— Eee" 


Waveform data (ASCII!) 


ASCII code (with signed integer) 


Waveform (binary) 


SETUP and waveform collateral | ASCII code (with signed integer) 
information 


Auxiliary information 
Cursor measured value 


Status sense 


Input: Indefinite Delimiter 
Output: Up to 6 bytes 


| 2-byte data 


Input: Indefinite Delimiter 
Output: Up to 6 bytes 


Combination of ASCII code Up to 10 bytes Delimiter 
Combination of ASCII code Up to 11 bytes Delimiter 


ASCII code 


Delimiter 


Al 


Waveform Data Format 
a. ASCII Code Type 
In order to match with binary code type, transfer is 

made as a decimally converted value of signed 16 bits 
which has 1 byte of waveform data as the upper bit and 
0 (OOH) attached to the lower bit. In other words, 
—32768 ~ +32512, which is —128 ~ +127 
times 256, is converted to ASCII code and transferred. 
Each data is divided by a delimeter. 


simply 


When matching with the internal data in this unit 
after transferring data to a computer, etc., simply divide 
each data by 256 to obtain a value of —128 ~ +127. 


The instrument | External device 


ASCII! code 


F s2768~+ 22512] ) -) : Delimiter 
ASCII conversion 
Upper byte Lower byte ASCII code 


Cet 0 <p Eee) 


(Waveform data) Binary conversion 


Upper byte Lower byte 


Raa | > 


(Waveform data) 


b. Binary Code Type 
One byte of the waveform data is set to the upper 
byte and 0 (OOH) is set to the lower byte. Those two 
bytes are transferred as one data. No delimiter is be- 
tween the data. 
The upper byte is transferred first and the lower 
byte next. 

When the data is transferred to a computer, etc., it is 
treated as signed 16 bits 1 data and if each data is 
divided by 256 after transfer, it can be matched 
with the internal data of this unit (—128 ~ +127). 

- There is another way: the computer discards the 
lower byte, reading the upper byte only. In this case, 
however, the computer often fails to treat directly 
1 data as signed 8 bits and the read value becomes 
0 ~ 256. In order to match the waveform data thus 
read by a computer with the internal data of this 
unit, simply subtract 256 (80H) when each data is 
more than 128. Then, the data can be converted to 
the value of —128~ +127. (Refer to “6-4-1 PC- 
9801"’.) 


The instrument External device 


Upper byte Lower byte Upper byte Lower byte 


CEney 0 ]o> [were] 


(Waveform data) (No conversion) 2 bytes as 1 data 
(signed 16 bits representation) 


Upper byte Lower byte Upper byte Lower byte 


fer) <n 


(Waveform data) (No conversion) 2 bytes as 1 data 
(Discarded upon | (signed 16 bits representation) 
reading) 


7-4-2 Transfer Format by Transfer Type 


The following provides detailed descriptions on transfer 
formats by transfer type. “’ an stands for a delimiter. 


a. Input/Output of Waveform Data — 
e ASCII type transfer 
d; } d, ) ds ) 
dn: Data (ASCII) 
e Binary type transfer 
Gpadpoale del ..19a dn dn’ 
dn dn’: Data (2 bytes/1w) 
dn’ (lower byte) is always “’0”’. 


b. Input/Output of SETUP and Waveform Collateral 
Information 


d; ) ds ) ds} 


dn: Data (ASCII) 


c. Output of Auxiliary Information 


aqt) dpilriggy Datpo\Quaci. 


Cc, : Identification code 


ASCII code 
d, : Data 


d. Output of Cursor Measured Value 


e) d; ) dz ) d3 ) 


e : No. of data ASCII cod 
dn: Data sa, 
e. Output of Status Sense 
d ) d& 2) ds 
d, : RUN status 
d, : GO/NO GO judgment ASCII code 


d; : Waveform input status 


7-4-3 Various Calculation Methods from Wave- 
form Data 


(1) Obtaining the voltage value of the point-to-point data 


1. Convert the waveform data of 2 points into the 


values of —128 through +127. (Refer to 7-4.3 
Strings by Transfer Type) 

2. A point-to-point voltage value is obtained by the 
following expression. 


Voltage value 


_ {Waveform data 1 — Waveform data 2) x (VOLTS/div) 
_ 25 


© Waveform data 1 and waveform data 2: 
Values of —128 through +127 obtained in the 
step 1 
®@ VOLTS/div: 
VOLTS/div value obtained from the No. 13 
Parameter for the waveform collateral! information 
corresponding to the waveform data. 
@ 25: 
Number of dots per 1 div. 
(Example) 7 
Obtaining the point-to-point voltage value in the 
CH1 waveform data 
CH1 waveform data1: +44 
CH2 waveform data2: —56 
Wavefrom collateral information No. 13 
for D10 : 
Voltage value 
= [(+44) — (—56)] x 50 mV +25 = 200 mV 


(2) Obtaining the 
DS-8606/C only) 
Note: Before measuring a waveform, be sure to take 

in a GND value, using the GND REFERENCE 
function. 
(Refer to 4-8-6 GND REFERENCE or 6-3 
Details of Commands, (21) Cursor Measure- 
ment, and (25) GND Setting in the Instruction 
Manual) 


true voltage value (allowed for 


1. Convert the waveform data, whose voltage value 
you want to obtain, into the value of —128 through 
Tee. 

(Refer to 5-4-1 Strings by Transfer Type) 

2. Obtain the true voltage value by the following 

expression. 


(3 


eae 


Current SEC/div 


Voltage value 


_ (Waveform data — GND value) x (VOLTS/div) 
: 25 


@ Waveform data: 
Value of —128 through +127 obtained in the 
step 1 
@ GND value: 
(Value of waveform collateral information No.7) 
—128 for CH1 INPUT, CH2 INPUT, CH1 SAVE, 
or CH2 SAVE 
(Value of waveform collateral information No.7) 
—128 for REF1 through REF 122 
® VOLTS/div: 
VOLTS/div value obtained from the No. 13 para- 
meter for the waveform collateral information 
corresponding to the waveform data 
@ 25: 
Number of dots per 1 div 
(Example) 
Obtaining the voltage value of a certain point in 
the CH2 waveform data 
CH1 waveform data 1: +44 
@ Waveform collateral 
for D11: +135 
@ Waveform collateral information No. 136 
for D11: +6 
Conversion of the GND value 
GND value = (+135) — 128 = +7 
Voltage value 
= [(+44) — (+7)] x0.2V +25=0.296 V 


information No. 7 


Calculating the true time relationship between data 
SEC/div corresponding to the *No.11 or No. 12 
parameter of the waveform collateral information 


100 x (Address difference between data) 


1 div = 100 data 

With this expression, you can obtain the true time 
relationship between data. 
Use No. 12 for *CH1 
SAVE, and CH2 SAVE. 
Use No. 11 for REF1 through REF122. 


INPUT, CH2 INPUT, CH1 


7-5 PLOTTER OUTPUT 


This instrument can directly send the data to the plotter 
(corresponding to HP-GL) through RS-232C. 


7-5-1 Setting Method 


Procedure 

1. Set “?” to OUTPUT on the STORAGE MODE menu 
screen. 

2. Select PLOT. 


3. To get this instrument to start sending, press 


RUN/ 
STOP 


7-5-2 Discontinuing sending 


This instrument discontinues sending by pressing 


RUN/ 
STOP 


Depending on the condition of DR (#6 of the con- 
necter), this instrument can discontinue sending in two 
ways. 

a. Pressing EE when DR is true 
After the pen moves up to the center, this instrument 
can discontinue sending. 


b. Pressing ace 


when DR is false. 
The pen won’t move, and this instrument can im- 


mediately discontinue sending. 


7-5-3 DR (#6 of the connecter) 


DR is used when there is a signal available to reflect 
the plotter power ON/OFF. In any other cases, connect 
the POWER ON signal (#25 of the connecter) with DR, 
which is always true at the time. 


[Note] Even if atin 


is pressed when DR is true, 

this instrument immediately discontinue sending 

in the following cases. 

a. The RS-232C connecter is not provided for 
the plotter. 


b. The plotter is put off. 


7-5-4 Xon, Xorr 


Xon and Xorr can be controlled not by the plotter, 
but only by the handshake “CS” of hardware. 


7-6 REMOTE OPERATIONAL FUNCTIONS 


7-6-1 General 


This instrument can be remote-controlled by an external 
controller. (CPU, mini-computer or personal computer) 
through RS-232C; and by fixed handshakes of the RS-232C 
command, etc.. 

Panel operation 

Data transfer 


7-6-2. Xon/Xorre Control 


In transmitting a quantity of data from this instrument 
to the external controller, it is possible to discontinue or 
re-start transmitting the data by sending Xorr Or Xon 
from the controller to this instument, except when sending 
the data to the plotter. 


Xorr : 13H (Hexadecimal notation ASCII) 
Xon : 11H (Hexadecimal notation ASCII) 


746-3 Panel Operation 


Part of panel operation of this instrument can be done 
with RS-232C commands from the external controller. 

The following shows details of panel operation which 
can be remotely controlled: 


e REAL 
e STORAGE 
NORM 
AVERAGE 
- STORAGE MODE PEAK CH HOLD 
ROLL 
- DATA LENGTH 
* TIME BASE 
* EQU-SAMPLING 
INTERPOLATION 
> SAVE 
- DISPLAY 
* OUTPUT 
STORE REF 
RUN/STOP 
AVOLTAGE 
ATIME 
VOLTAGE RATIO 
PHASE 
GND REFERENCE 
ete PEAK TO PEAK 
MAX & MIN 
GO/NO GO 
DELAY TIME 
DATA POSITION 
DISP. SCROLL 
SET (GND level setting) 
V MODE 
HORIZ DISPLAY 
A SEC/DIV 
B SEC/DIV 
SWEEP MODE 


SINGLE RESET 

A TRIGGER SOURCE 
B TRIGGER SOURCE 
TRIGGER COUPLING 
TRIGGER SLOPE 


7-6-4 Data Transfer 


This instrument provides input/output of waveform 
data, SETUP data and waveform collateral information, 
and output of auxiliary information, cursor measured 
value and status sense. 


a. Reading out and Writing the Waveform Data 

Reading-out and writing of waveform data are available 
for each of input memories (CH1, CH2, CH1 SAVE, 
CH2 SAVE) and each of display memories (CH1, CH2, 
REF1, REF2, REF1~ 122). Either ASCII or binary 
transfer is selectable. (The data in a memory card is 
transferrable. ) 

For the number of transfer data (data length), you 
can select one of 1k, 2k, 4k, 8k and 16k and specify 
a transfer block by the unit of 1 k. 


CH1 Input Memory 
* 
1 


CH1 SAVE Memory 


CH1 Display Memory 
1k 


b | 


REF1 Display Memory 
1k 


e 


CH2 Input Memory CH2 Display Memory 


k 


= * 
o— 
x 

— 


REF2 Display Memory 


—_ * 
o— 
ra 
=" 
x 


0 1k 2k 16 k 


> 


Blocks 0 to 15 Block 0 Only 


REF 1 ~ 122 Memory 


*1 1k when data length is 1 kword. 1k 


Hi 


Block 0 Only © 


~~ 
| 

—— 

oO 


[Note 1] When the data length is 16 kw, no writing can 
be made into CH1/CH2 input memories. 
(Allowed into the SAVE memory) 

[Note 2] The input result waveform entered in the ROLL 

mode is stored in the input. buffer (data length 
is always 1 kW). 
When it is input in the AVERAGE or PEAK 
CH HOLD mode, an input result of data length 
is also 1 kW even if its data length input is 
16 kW. In this case, the waveform collateral 
information indicates a length of 16 kW. 


CAUTION 


This instrument can indicate waveform data at 
the length of 8 bits. 
Therefore, when transmitting the waveform data 


under binary notation, normally set the data length 


at 8 bits. 
But, when setting the length at 7 bits, note the 
following; 
When this instrument sends data; MSB (the 
highest-order bit) is easily deleted. 
When this instrument receives data; MSB (the 
highest-order bit) is automatically set to O. 


b. Reading out and Writing the SETUP Data 
You can collectively perform setting and reading-out 


as to remotely controllakle panel keys. 


c. Reading out and Writing the Waveform Collateral 
Information 
To the memory which allows waveform data to be 
read out and written, its collateral information can be 
read out and written. (Collateral information related to 
the CH1 and CH2 display memories are impossible.) 


The following describes the files handled by 1X and JX commands. 
CH1 Input Memory File CH1 Display Memory File (only for JX) 


CH1 Waveform Collateral 
Information File 


CH1 SAVE Memory File 

REF1 Display Memory File 
CH1 SAVE Collateral 
Information File 
REF1 Display Memory Collateral 


Information File 


CH2 Input Memory File CH2 Display Memory File (only for JX) 


CH2 Waveform Collateral 
Information File 


eo 
fr) 


CH2 SAVE Memory File 


REF2 Display Memory File 
CH2 SAVE Collateral 


Information File REF2 Display Memory Collateral 
. Information File 


Cursor Measurement 
SETUP File Result File Status Sense File 


4 
& 


Increase of files by memory card 
Files can be increased by adding a memory card. 
By this addition, each parameter between F001 ~ F122 is available for waveform and auxiliary 1/0 command and 1001 ~ 


1122 is available for waveform collateral information |/O command. 


REF1 Memory File 


REF1 Waveform Collateral Information File 
FOO1 


Main Memory 
in DS-8606C | REF2 Memory File 


REF2 Waveform Collateral Information File 
FO02 


Memory Card (FILE No. 3) File 


FILE No. 3 Waveform Collateral Information File 
FOO0O3 


Memory in Memory 
Card 


Memory Card (FILE No. 122) File 


FILE No. 122 Waveform Collateral Information File 
F122 


Figure 7-6-4-1. Memory and File 


M12 (D12) M20 
CH1 -CH1 CH1 
© INPUT O—O Display 
Memory Memory 
M21 
rae CH2 CH2 
INPUT , | =~ Display 
Memory Memory 
IV = M22 (D21) 
ee] Re 
REF Display O 
CH1 Memory | REF ON of 
Refer to “4-7-11 SAVE Memory REF 2 
and DISPLAY”. Display * 
M13 (D13) Memory | REF ON of 
CH2 V. MODE 
Save 
Memory 
FOQ01 (1001) 
REF 1 
Memory 


F002 (1003) 


Memory Card 


“1 The accessory supports up to REF 32. 


d. Sending the Auxiliary Information 


Of specified auxiliary information, this instrument 


output the following items only. (ASCII code) 


Basic Transfer Sequence and Format (Example) 


1. No. of data AA ) 7) 

2. No. of binary data AB ) 2 2 

3. Data length AC ) 16384 ) 

4. AX AD ) 2.0E—03 2 

5. Y-FULL SCALE AE ) 1.024E +02 2 
6. No.of DELAY WORDs AF ) —16000) 

7. ZERO value AG 2 —32768 D 


) : delimiter Identification code 
@ No. of data 

7 are fixed. This means that 7 auxiliary data are 
provided. 


@ No. of binary data 
2 are fixed. This means that 2 bytes and 1 data are 
available in transferring the waveform data. 


® Data length (waveform data length) 
With the data length of 1kw: 1024 
16 kw: 16384 


@ AX (resolution per data) 

AX is obtained as follows: 

Assume that a sweep time (SEC/DIV) for the wave- 
form displayed on the screen is T,, and that a sweep 
time (SEC/DIV) when capturing the waveform is To. To 
is normally equal to T,. In the modes other than the 
ROLL mode, however, it is 5us/div when high-speed 
sweep at 5 us/div or faster is applied. In the ROLL 
mode, it is 0.1 ms/div when high-speed sweep at 0.1 
ms/div or faster. 

In EQU SAMPLE, To and T, are always assumed to 
be equal. 

From the above, AX upon input of the waveform is 
calculated as follows: 


Ae = (except for ROLL mode) 
100 
_ 1000 x To 
AX : —— (ROLL mode) 


Next, consider the case when the STOP mode is 
selected after inputting the waveform and panel setting 
is updated. Assuming that a panel set value after up- 
dating (SEC/DIV) is T,, that the panel set value when 
maximumly enlarged is T; 1, and that the panel set 
value when minimumly reduced is : Paes 8 AX in wave- 


form editing is calculated as follows: 


AX = To (Enlargement with interpolation 
100 turned off) 


AX = 5x T2 (Enlargement with interpolation 
100 turned on: T, >T3) 


Ax = 2X13 — (Enlargement with interpolation 
100 turned on: T, <T3) 


ean eB 
AX 100 (Reduction: T, < T,) 
AX = ae tRadtiction: ¥. > Ta) 
100 oa oe 


%- After entering the waveform, stop it and set the 
sweep time (SEC/DIV) otherwise. A range just 
before the one within which “SET UP” is displayed, 
in turning the range selector to the direction of 
enlargement and of reduction, is T3 and T, respec- 
tively. 

[Note] The waveform displayed also multiplies a SEC/ 

DIV value by 1,000 times, if it is the ROLL 
mode. 


@ Y-FULL SCALE (physical amount value converted 
from the maximum value which the waveform data 
can assume) 


Y-FULL SCALE = 


256 x VOLTS/DIV Value at Waveform Data Input Time 


25 


@ No. of DELAY WORDs 


DELAY WORD (for length of 1 kw) = 
DATA POSITION x (—100) 

DELAY WORD (for length of 16 kw) = 
DATA POSITION x (—100 ) x 16 


@ ZERO value 
ZERO value = GND level value 
(—32768 ~ 32512) 


Indicates ground level value. Shown in the same 
format as those values obtained by transmitting the 
waveform data in terms of ASCII code. 


e. Reading out the Cursor Measured Value. 

A type of cursor measurement currently under way and 
measured values are output in terms of ASCII code with 
units. | 

Output data are as follows: 


e AVOLTAGE CH1 voltage value, CH2 
Voltage value 

e ATIME Time value, frequency 

e VOLTAGE RATIO Voltage ratio (%), voltage 
ratio (dB) 

e PHASE Phase ( ° ) 


e GND REFERENCE CH1 voltage value, CH2 
voltage value 


e PEAK TO PEAK CH1 P-P value, CH2 P-P 


value 
e MAX & MIN >: CH1 MAX value, CH2 
| MIN value, 
CH2 MAX value, CH2 
MIN value 


(Example) for ATIME 
2 )1.00E—03 ,) 1.00E +03 ) 


_): delimiter 


[Note 1] Data distinguished CH1 and CH2 are output by 
V-MODE. | 
CH2V is output in the X-Y mode of AVOLTAGE, 
and CH1 V is output in the X-Y mode of ATIME. 
[Note 2] When an output result is co “INFINITY” is 
output. 
The following marks may be added: | 
VARIABLE mark Per 
Saturation mark Ceo? oe 


f. Outputting the Status Sense 
Current status sense, such as waveform writing under 
way or writing end, is output in terms of ASCII code. 
Output values have the following meanings: 
e RUN status 
0 : Non-RUN status 
1 : RUN status 
e GO/NO GO judgment 
0 : GO (non-operating) 
1: NOGO 
e Waveform input status 
0 : Waveform input end 
1 : Waveform input under way 


(Example) When waveform writing ends while GO/NO 
GO is operating: (judged as NO GO) 


0)1)0) 


a delimiter 


7-7 HANDSHAKE IN REMOTE-CONTROLLING 


In remote-controlling this instrument through a external controller, be sure to give the following handshakes. 


Panel setting command 


DS-8606C/DS-8605C External controller 


errr NO 
ACK ) ———————> 


RS-232C command > 
(Panel setting) 


Response » > 


ree ER 
ete )) varstoming-themeratone 
ae eee — RS-232C command 3 


Response . a 


[Note 1] “ 0 ’’ stands for a delimiter. 
[Note 2] A delimiter is selected on a menu screen. 
[Note 3] For the first ENQ, no delimiter is used. 


e It is possible to send or received data only when a re- 
sponse is made ‘‘normally”’. 

e It is impossible to remote-control this instrument until 
it receives a ENQ. 

e Give a series of handshakes (sending an ENQ to receiving 
a response) for every RS-232C command. 

e If the next command is not sent just after an external 
controller sends an ENQ and receives an ACK, this 
instrument keeps waiting for a command and discon- 
tinues its internal operation. So no waveform can be 
taken in even if a LED for RUN lights. 


Data transfering command 


DS-8606C/DS-8605C 


ACK ) 


Response » 


Data 


Data 


External controller 


ENO 


RS-232C command 
(Data transfer) 


7-8 RESPONSE 


A datum, which is sent back to an external controller 
after this instrument receives a RS-232C command at 
handshakes in remote-controlling is called a response. 


a. Format 
Decimal ASCII (max. 3 digits) + a delimiter. 


b. Contents 
The following data are sent back to inform of an error 
in a RS-232C command. 


0 J Normal 
97 BE Over in the number of characters of a RS- 
232C command 


100 ») : RS-232C command cannot be executed 

104 »: Error in the parameter of a RS-232C com- 
mand 

112 vis An underfined command is received. 

[Note] “ ie. " stands for a delimiter. 


7-9 ERROR DISPLAY 


When receiving not correct data by communicative 
mistake of RS-232 or a noise is made (because this instru- 
ment is used under quite unfavorable environment or 
the cable is in bad condition), an error is displayed. 


a. Parity error 
A set parity bit does not correspond to the set value. 
(A parity bit is set in error.). 


b. Framing error 
No effective stop bit can be found in the last one of 
each series of data. (Baud rate is set in error.) 


c. Overrun error 
Before processing the received data, this instrument 
receives the next data (receives undefined data suc- 


cessively). 


7-10 RS-232C COMMAND 


This command is given from an external controller 
through RS-232C to remote-control this instrument. 

The multi-statement of this command cannot be ad- 
mitted. 

The RS-232C command is largely common to the GP-IB 
command. But there are some commands used only 
through GP-IB and a one to be added and used through 
RS-232C as follows: 7 


a. Commands used only through GP-IB 
Not to be used through RS-232C 
1. OTPu2) 
Not to be sent to the plotter by remote-controlling 
this instrument through an external controller. 
OTP ws O and OTP vw 1 are effectively sent. 
2. DMA o. 
X:Oorl 
A DMA cannot be transmitted through RS-232C. 
3. SRQ. 4X1, X2 
~X1:0or1 
X2_: A value to be masked (in decimal notation) 
There is no SRO available for RS-232C. 


b. A command to be added and used through RS-232C 


REMOTE release 


Cat) — 2 


The commands not listed above are common to the 
GP-IB commands. Refer to “SECTION 6 SPECIFIC 
EQUIPMENT COMMANDS” for them. 


7-11 INPUT/OUTPUT CIRCUIT AND SIGNAL 


LINE 
input/output circuit Signal Line 
This instrument is composed of the following input/ 1. SD (Sent Data) 
output circuit. Mark 1 in “‘L” output 


Space 0 in “H” output 
2. RD (Received Data) 
Logic is the same as the Sent Data. 
3. RS (Request to Send) 
Requests sending for the external equipments in 
active ““‘H’’. In this unit, ““H” is always output. 
4. CS (Clear to Send) 
Enables this unit to send in active ‘‘H” input. 


HYSTERESIS 5. ER (Data Terminal Ready) 

ic Sa OGR Indicates that this unit can send or receive data in 
active ‘‘H”’ output. 

6. DR (Data Set Ready) 

Tx A signal intended for knowing how the plotter gets 
ready to work before connecting it (if the power supply 
is ready or not) and available nomally in ‘H” input. 

7. POWER ON 

This instrument is turned on in ‘‘H”’ output. 

8. FG (Frame Ground) 

Grounding for maintenance to the unit's frame. 

9. SG (Signal Ground) 


Common grounding for all the signals. 


The input/output signal line and the connecter pin No. 
is as shown in Table 7-11. For the position of the number, 
see Fig. 7-11. 
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Table 7-11. Signal Line and Pin assignments 


BRC! | Soman [VO | Funston 
1 Tap tg gen be Frame Ground 
2 Out | Sent Data 
| 3 psc Blin Received Data 
: 4 heneclll edt a Out | Request to Send 
5 . SenitSas re vnslihiv Clear to Send 
6 DR. eel Monitoring the plotter 
power supply 
7 Se RG tek: Signal Ground 
8 
( NC No connection 
19 
20 rated Bassai Out | Data Terminal Ready 
21 
Q NC | No connection 
24 
25 Power on Power on 
‘ Figure 7-11. RS-232C Connector and Pin Assingment.-———————————————_——________ 


7-12 CONNECTION TO EXTERNAL EQUIP- 
MENTS 


7-12-1 Connecting Cable 


Use the attached cable SX-0102 when connecting 
to external equipments. 

The end of the cable should be adapted to the interface 
specifications of the external equipment after processing 
as shown in Figure 7-12-1. 


7-12-2 How to Connect a Cable 
How to connect a cable depends on whether a DR signal 


is sent or not. For details of the signal, refer to ‘'7-5-2 
Discontinuing sending’ and “7-5-3 DR”. 


Figure 7-12-1. Connecting Cable 


The instrument side 


Shield-weave 


Procedure 

@) Cut the cable to the required length and remove the 
outer shield about 5 cm. 

@) Cut the shield-weave line with remaining length of 
1. cm, bend onto the shield and cover the attached tube 
for external equipments after soldering the lead wire for 
FG (Frame Ground). 

(3) Connect each signal line to the connecting terminal. 
Process the unnecessary end of the lines by covering 
them with heat-contractive tube. 

When a DR signal is not sent: 
Keep DR (blue) and POWER ON (purple) short- 
circuited. 

When a DR signal is sent: 
Cut DR (blue) off POWER ON (purple), which 
are already short-circuited, and connect DR (blue) 
with the connecter terminal for the signal to notify 
the external equipment is to be put on or off. 
In the meantime, POWER ON (purple) shall not 
be used with a thermal contraction tube shielding 
it. 

For how to connect the cable with the plotter made 

by IWATSU, refer to Fig. 7-12-3. 


External Equipment 


Shielded cable Tube 


= FG 
SG (White) 
Re SD (Brown) 
pS RD (Red) 
RRS RS (Orange) 
CS (Yellow) 
ER (Green) 
DR (Blue) 
oe tube 


POWER ON (purple) 


Not when sending a 
DR signal, keep DR 
and POWER ON 
short-circuited. 


7-12-3 Connecting the Cable with the Plotter 


It is possible to sent signals to the plotter corresponding For how to send signals to the plotter, refer to ‘'4-7-12 
to HP-GL. In connecting the cable with the plotter, set the Output”. 
baud rate, the character length, the parity bit, the stop bit Fig. 7-12-3 below shows how to correct signal lines with 
and the delimiter of this instrument equal to those of the the plotter, made by IWATSU, corresponding to HP-GL 
plotter. (SR-6620H, SR-6200H, SR-6310, etc.) 


Fig. 7-12-3. Connecting with IWATSU Plotter 


The instrument Plotter 

Signal yn ier 
FG #1 #1 FG (Frame Bidddd) 
SD #2 po #2 SD (Sent Data) 
RD #3 RY #3 RD (Received Data) 
RS #4 (Orange) Not used #4 RS (Request Data) 
C5 a. HG. weer oe #5, ), CS -(Clear-to Send) 
DR #6 7 #6 DR (Data Set Ready) 
SG #7 (White) 


#7 SG (Signal Ground) 


ER #20 (Green) Not used 


#20 ER (Data Terminal Ready) 


POWER ON #25 ~—s (Purple) ~— Not used #25 POWER ON 


1 AR BM IT ' CTUOUMDs SU20D:.- "0 GMT" saGitae Give, 
rig. 7-12-4. CobilectingwitiPCRSODS ATAG ' ____ruogMn» gUpOD:. 6 Gee) esqure Bae. 


The instrument | Plotter 

Signal 2 | ) _ Signal 
FG A sy FG (Frame Ground) 
oa #2 SD (Sent Data) 
RD #3 Re #3 RD (Received Data) 
RS #4 (Orange) Not used Not used #4 RS (Request Data) 
CS #5 rien #5 CS (Clear to Send) 
DR #6 #6 DR (Data Set Ready) 
SG #] #7 SG (Signal Ground) 

#8 CD (Carrier Disk) 
ER #20 
#20 ER (Data Terminal Ready! 
POWER ON #25 


* An accessory cable has been already connected. 


a = 


7-13 SAMPLE PROGRAM 


Describes two sample programs that use the PC-9801 and HP-216 as external controller. 
7-13-1 PC-9801 


10 fob ROKK DS-8606/DS-8605 RS232C TEST PROGRAM 2 2% Kok 
2Qxt! 


30 OPEN "COM:N81XN" AS #1 ' PARITY NON 

40°" YH on dae 8 BIT 

au Se. eee ; Lees 

oc. '" X PARAMETER: ON 

Tu = '" S PARAMETER: OFF 

BU SES 3 . 

90 DIM BUFFERI$(1023) 

100 DIM BUFFER2$(1023) 

pat 

120 '*#k RRR RRR SET SETUP kK KKK 

isv..” 

140 SETUP$="RUN 0" *GOSUB *CMDOUT tnsSk Tresor 

150 SETUP$="MOD 4,0":GOSUB *CMDOUT ' V-MODE DUALCREF OFF) 
160 SETUPS="HDS : 1" >GOSUB *CMDOUT ie Pee ae 4 A 

170 SEIUPS=""ATD 14” :GOSUS _#CMDOUT  A_SEC/ADILY 20 uSEC 
180. SEIVUPS="TAS. 1.” >GOSUB *CMDOUT lt aru. SORCE CH1 

190 -SEivrse"TAC 1" ‘GOSUB *CMDOUT TRIG. COOP. AC 

200. SHIUPS="ALP.c0° ‘GOSUB *CMDOUT S PR lrGe SLORE Sout 

210 SETUPS="MES 1,1":GOSUB *CMDOUT ' STORAGE NORMAL, REPEAT ON(COSEC) 
TAU Sture se OTL, WO" :GOSUB *CMDOUT ' DATA LENGTH <7] BW 

230: S610UFrS2" bb. 0" :GOSUB *CMDOUT ' INTERPOLATION OFF 

240 SETUPS="TMB OQ" >GOSUB *CMDOUT ' TIME BASE INT 

250 SETUP$="DSP 0,0":GOSUB *CMDOUT Te DPRSrpayY INPUT (CH1&CH2) 
260 SETUPS="CUR O" :GOSUB *CMDOUT ' CURSOR MESURE OFF 

27 SEPUPSa" DEP. 0" :GOSUB *CMDOUT ' DATA POSITION 0 DIV 
280 SETUPS="0OPM 3" *>GOSUB *CMDOUT '" SWEEP MODE SINGLE 
290 SETUPS="RUN.1" >GOSUB *CMDOUT ' BET BUN 

300 SETUPS="RST" *GOSUB *CMDOUT ' SEND RESET 

oat” 

320 ‘kp WAIT FOR WAVE [N22 x2 

<< Lt ee 

340 FOR [=0 TO 1000 :NEXT I 

350 SELUPS="JA-T" >GOSUB *CMDOUT 

360 INPUT #1,RUNSTS 

370 INPUT #1,GONOGO$ 

380 INPUT #1,WRITESS 

390 IF WRITES$<>"0" THEN GOTO 350 ' «Looe ANE UL Sy © UM (RETRY) 
400 SETUP$S="RUN O':GOSUB *CMDOUT ' SET TO STOP - STARE 

4103" 


Comment 


Line number Contents 
30 Initial setting 
120 to 300 The instrument setting 


In practically transfering a command, gives hand shakes to the instrument through subrotines 
of * CMDOUT at 790 line. 


340 to 390 Monitoring it that writing data is finished. 


Confirming that ‘'0’ is displayed in the third item of the status sense output (this means entering 
a waveform has been finished.), stops taking the data in. 
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Motor CHL WAVE DATA RCV kK KK 


~SETUPS$="JX M10,1,1,0":GOSUB *CMDOUT 


FOR [=0 TO 1023 


INPUT #1,BUFFERI$(1) 
NEXT I 
"oR RR RK CH2 WAVE DATA RCV 2k kok ko ok ok 


t 


SETUP$S="JX M11,1,1,0":GOSUB *CMDOUT 
FOR I=0 TO 1023 


INPUT #1,BUFFER2$(1) 
NEXT I 
Meek tcctciok DISPLAY CH1L & CH2 WAVE DATA kkk « 


CLS 3 


SCREEN 2,0 
WINDOW ¢€ 0O,-128)-(1024,128) 
VIEW (50,10)-(400,200) 


OP sh= AQ Org 41023 " DISPLAY CH1l WAVEFORM 


YY=VAL(BUFFERIS(1)) ° 
YY=YY/256 
Pe =Y RX E2E THER COSY Y= FY HSO6 
FSET uC, = YY) 

NEXT I 

FOR [=0 TO 1023 " DISPLAY CH2 WAVEFORM 
YY=VAL(CBUFFER2$(1)) 
YY=YY/256 
IF YY>127 THEN YY=YY-256 
Por OCT, =XX) 

NEAT I 

END 


‘ook ook RRR COMMAND OUT ROUTINE 2 kK ex 
*CMDOUT 

PRINT. #1,CHRS$(5);3 
INPUT #1,ACKS 
PRINT #1,SETUPS 
INPUT #1,RSP$ 
RETURN 


OUTPUT ENQ CODE 
INPUT ACK CODE 
OUTPUT COMMAND DATA 
INPUT RESPONSE ., 


= = _ = 


Comment 


Line number Contents 

420 to 470 Transmitts 1 kword of CH1 input data to the declared array under ASCII. 
490 to 540 Transmitts 1 kword of CH2 input data to the declared array under ASCII. 
560 to 750 Based on the data stored into the array, display a wave form. 

790 to 840 Be sure to give a series of hand shakes; 


1 Sending an ENQ, 2 Receiving an ACK, 3 Sending a command, and 4 Receiving 
a response in practically giving a command to the instrument. 


7-13-2 HP-216 


ou tse DS-8606/DS-G605 FS2ESC TEST FROGRAM e+ 
Eee ' 

49 ieee TNITIAGLIZE ex 

mB 

&t) [INTEGER Buffer) (2047) BUFFER 

7 INTEGER Buftfere (2047) BUFFER 

Re) ASSIGN @eBufferl TO BUFFER Bufferld (*) 

90 ASSIGN @Buffere TO BUFFER Buffers (#) 


L190 ASSIGN @Device TQ 9? 

Lit CONTROL 9-33 4800 ' BALIDRATE 4900 

J20 CONTROL 9,43 3444+0 ' BEIT.NON FARITY,1BIT 
140 LAINTROL 9,520 ' AUTO MODEM CONTROL 


140 GCLEAR 

17oO ! 

18O 'ee* SET SETUP «x 

190 | 

200 Cmd#="RUN oO” ' RUN/STOF STOF 

AID BOSUIE Cmdout 

220 Cmd#t="MOD 4,0" 1 Y MODE / DUAL .REF OFF 
20 GOSUB Cmdout 

Zao Omd#="HDS 1” ' H DISPLAY a 

250) GOSUE Cmdout 
240 Cndt="GTD 14) 
270 GOSUE Cindout 
FAO Cads="TAS 1" ' & TRIG. SOURCE CH4 

290 GOSUE Cmdout 

ZOO Cate tA 2” ' TRIG. COUPLING AC 

210 GOSUB Cmdout 

SEO Cad#="ATF OO" | TRIG. SLOFE + 

cage) SO5U8 Clmedout i 

3A0 Cmdt="MES 1,1" | STORAGE MODE NORMAL, COUNT 
a) isle Cmdoutk 

340 Cnds="DTL Oo | DATA LENGTH LE WORD 

37H) GOSUE Cmdout 

390 Cmdt="IFL oO" | INTERFOLATION OFF 

Z90 GOSUB Cmdout 

4or Cmd#="TME oO" ' TIME EBAGSE INT 

410 GBONS5UB Cindout 

420 Cmd#="DSF 0,0" ' DISFLAY CH1,2 INF UT 

430 SO5U8 Cmdout 

440 Cmd#="CUR Oo" | CURSOR OFF 

4550 GOSUE Cmdout | 

440 Cmd#="DTF Oo" ' DATA FOSITION Oo DIV. 

470) SQOSUB Cmdout 

4ao Cmd#="OQFM 3" ' SWEEF MODE SINGLE 

AQdQ GOSUB Cmdout 

BOC Cmd#="RUN 1" | RUN/STOF RUN 

510 GOSUB Cmdout 

S20 Cmdt="RST" ' SINGLE RESET 

mee a B0OSUB Cmdout 

San 
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A TIME/DIV SOUISEC/DIV 


Comment 


Line number Contents 
110 to 140 Initial setting 
200 to 530 DS-8606C/DS-8605C ‘setting 


Gives handshakes to the instrument though subroutines of Comdout at 980 line, in practically 
sending a command. 


S50 Cmd#="JxX T" 

840 GOSUB Cmdout 

270 ENTER @Device; Runt 

ratte 2) ENTER @Device:Gonoqot 

ne te 8 ENTER @Device:Write? 

600 IF Write#.2"0" THEN SSO 
Hiom ! 

fat) Codt="RUN Oo" 

A3) SOSUE Cmdout 

HA! 

Sa) b#ee CHI WAVE DATA ROY. #%# 
= 

670 eines fk SIs) ek 

480 BOSUB Cmdout 

on 

7 TRGNSFER @Device TO @Buftferis COUNT 2o4e 
ye St Eee. 3 


720 lees CHE WAVE DATA RCV. s## 
iF Se, 


Fac) Olmdt=e" IX M11.3,1,0" 
7500 © BOSUB Cndout 


770) TRANSFER @Device TO @ButferZ;COUNT 2048 
720 | #8 GRAFHICS WAVE DATA *** 


S10 G8CLEAR 

g20 © GRAFHICS ON 

820 WINDOW O,1083,-128,128 
940 VIEWFORT 0,400,0,200 
850 MOVE O,0 


= Fes. FOR T=Oo TO longs 

ciao PLOT. 1. Bufferi¢l) /256 
BIO NEXT. t 

To 

rit FLOT ©, Buffere(O) /2n6,r7e2 
Fa) FOR L=1 TO Lows 

FO PLOT I, Buffer2¢l) /2n6 
FAO NEAT 4d 

25Q | 

FO) TOF 

oi - 

90 OCmdouts : 

PFO GUTFUT Device: CHR? (2) 4 
1000 ENTER @Device;:Acks 

1010 OUTFUT @Device;Cmd? 
1020 ENTER @Device; Ran? 

1030 FETURN 

1040 END 
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Comment 

Line number Contents 

550 to 630 Monitoring it that writing data is finished. 
Confirming that ‘‘0” is entered in the third item of the status sense output (this means entering 
a waveform has been finished.), stops taking the data in. 


650 to 700 Transmitts 1 kword of CH1 input data to the declared array under binary notation. 
720 to 770 Transmitts 1 kword of CH2 input data to the declared array under binary notation. 
790 to 960 Based on the data stored into the array, display a waveform. 

980 to 1030 Be sure to give a series of handshakes: 


1 Sending an ENQ, 2 Receiving an ASK, 3 Sending acommand, and 4 Receiving 
a response in practically giving a command to the instrument. 
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